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(57) Abstract 

Heterocyclic compounds represented by general formula (I) or pharmacologically acceptable salts of the same 
and a medicinal composition comprising the same, wherein each symbol has the meaning as defined in the specification. 
The heterocyclic amide compounds and pharmacologically acceptable salt thereof have excellent effects of inhibiting 
chymases on mammals including human being and can be orally or parenterally administered. Thus they are useful 
as a chymase inhibitor and can be used in the prevention and treatment of various diseases caused by chymases such 
as those caused by angiotensin II. 
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<t&® © & BE c MKt * n (I h -r * o 

iffr*-*- h U 0 A8?Bnsffl*fl"T5T;u KXro >©M£3?iJ$-f s§i©£g@ 

££U PTC A (8&ftgeftSftHti&&ffr) &®Jlilff5£l!E?9®££4>jS!iaft 

att«JBrlciiT>y^T->->>SIW»* (ACE) #08.5 L"C I/** c ttmzti 
T*f9, ACEIfi*«l±. JiERftO ; f|»-te**ItLTttf;<ia5fe$nTt»*. 

t^T» ACE izm-lfrte \,*TyiS*T>i/>\\ 0^figigg(lM41" 5Ct fr'BJJ £ 

(Okunishi <=>> Jpn. J. Pharmacol. 1993. 62. p207 ^) (ft, £a 
H&fl-v h >; v *4 ■9-7'^^>^P % V I P ('<'JT9?-4lf • 

-f y t7,7- 4 I'll • tf 1 )*?* K) , 7#SfiB*©^< ®£3fittttlK€£H 

l 
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t)ZZ t WRtjfrlZti^XZX^Z (Miyazaki£, E^©£>#* 1995. 172. p5 
59) o 

fl£oT. *v--tr©ffi#a«J(i, A CE###tt©T>^*x> :/ >[[©£&£ 

r}<*^-*'m&mizW-rZft¥t&®t>mzK£tiT\.*Z (W093/25574) „ 
tC6T\ PFIZER INC. ©aj®L/-±ie^HFW093/25574(-{i, t 

ZENECA LTD. ©£BS&L/.:#f* (*Jf0[I¥5-286946*|&*8. #M¥6-56785 
5-&fR, W093/21210) fc«ktf J. Med. Chem. 1994. 37. p3090, J. Med. Chen. 
1994. 37. p3303 , J. Med. Chem. 1994. 37. p3313 Ht-li> h hfii^X7^ 

3ft«9!©H* 

#5fe9!*£ti* ±EBW*a*1"'<<«*W36^^*S*» ZENECA LTD. ©M* 
Lfcffc£1*©lt*©H»£l!H**fcli£**S-fc"^ h hfilfil^X7^^--tf 

BP*,. *3MHI*, SCI) 
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(I) 



Cz£4\ Rli?Jc^ -CHO, -CONH2 , -COR* . -COOR' „ -C 
ONHOR' , - C ONHR 1 „ -CONR' R'\ -CONHSO, R' , - 
COSR' , -COCOR* ^ -COCOOR* , -CONHCOOR 2 , -C 
OCONR 3 R 4 , -CSXR 1 , -SO, WR 1 „ -S0 2 NR 1 R r ttzlt 
-SO, E (iEit*. R' , R r lil5|-£/i(i&ttoT^Tk J: < *tt**tt!!fe 

/\-ro+M ^;i/T;i/+;u^^L, R 1 > R 3 , R 1 (ilf— * AiiiJittoTt^Tfc 
ct < * ft -en&ltL T7K?&. 7At;^/:ii7«j-^7^/i^U £fc-N 

R 3 R* (i-*gK#oT^xo^?;l,£;FLTt><J:<, X(i®f£fc!i£, -NH-, 
- 0 - £/~i±- S -£^U Wliit&££, -NH-, -NHCO-, -NHC 
00-i/:li-NHCONH-^U Eli7MB*££fcl*T * / £^-f) £tfU 
R 5 „ R' , R 1 lilfl-i/clill^oT^Tfe <k <>en^niiS:LT7K^^^li 
y;U*/l"£jjrrjK */cliR s . R 8 > R 7 09 5 1 oliT V -;U, T'J-^7 

Zte-CF 2 R' , -CF 3 CONR' R'\ -CF, COOR' , -COOR 9 
i^li-CONR' R 1 0 (R' iifciZ. >M3Y> % 7;(,*/k /<-7/^n7/l 

Tsyy^+Jk 7W7;;7^;k y7A*A7 5;Tm, 
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- )IT )\> *r =- IV ^ ^D7'J-/K a. fDT M -)\/T ifcli^xaT 'J - 

ifc-NR s R "Mi— l&izti oTAf ntf-T ? jI&tfLT & «klO £?fU 
n I* 0 £fc{J 1 £^To 

fcl^TZ^-CF, R ' £fc{i-CF« CONR' R l0 T'^S±iaS^^T i 
■ Kffc*ltl*fc»**©*a¥±*«ftS*&:a; (I) i:Ui>TR 5 „ R' w , R T 




(II) 



WO 96/33974 PCT/JP96/01 171 

;K n-T'f-Jl', -f V^f-Jk sec-T^k tert-7*f-;U, n-'Of'fls -f V 
3 - •> ? n*4>f-;U^a •/ ? n^s* >;U y 2 - o^*>;U 

r ' , r>\ r 5 ~R'\ YKfctfST 'J -;wt(±> »iL<ii7x-/K -r 

R' , R'\ R' -R H i:i'lt57 'J -HT )l*)lb\L *<DT 'J -/UgU(i± 
=f-i^ xf^K 3- (l-^7f-iU) ^o^l, 3- (2-t7fA) ^ot'^ 

a**<¥tf bias. 



5 



WO 96/33974 



PCT/JP96/01171 



(, illi'3-7x-;i/-2-^o'<i;k 4 - 7 x — 3 -yf-^ 5- 
7 x — 4 -'Of-— As 6 - 7 x— ;[/- 5 --N4--b — As 3 - ( 1 - -f7 f- 
AO - 2 -7*a^-;k 4- (2--J"7f-A0 - 3 -^f-^W if^ns. 

fc*K *OT L<li£^83~6Tie&#Tk#t£&ttT'*> J: 
< , ^11^3-7x^-2-^°^-^ 4 -7x-;l/- 3 -yx-^^J7<^ 

fcli* ft ft* 8~10iB©aiSi-y-**"*'5*A/ Ht-ftLfc— S^f-a 

T >J -As XSt*(*, t< li7*o^-u h 'J yf L U>fe L< lir 

**<*ift>n*« tfo>JAs 7 'J As f-x-As t + ^V'JAs 

+>••/•; As ^ • /7 ij ;k f77»JA, -rvf-T-zu^, mtv* 

'J /U. fH7'JA, 1. 3. 5-**"9 -^T7»JAs 1. 2, 

7»jAs l. 2. 4 -*-ts>t'/'JAs tf'j^A, t*7-^, tr^^-;u, tru 

S - A, £ V y^-'k 1. 2. 4-MT>»x;k 1. 2. 3-MTi?x 
As l. 3. 5-MT2>xAs >'/*"*•/ 'J As 'OV^T'/'J As <>V 
-Y-^/'JAs f7t7f-/K -<yf-T-*-7f--^k ^>'/75-;k -f'^ 
>775xAs ?oy-;i, >fy>r>K 'J As -f>K'J;k -f>^7H, f v 

+ y >j ;k +-y»J^k 7^7 ^-vk *y**yxAs *^y»;-/k s/wj 

-;k 0*/+^^-^^^»f <?)tiSo 

R 1 , R „ R s — R "i:fciH^oT 'J -;i/T;L-+;Ui:li. ^o^fa? 
';-^SBI*±ie£Pl£T£>?K *©TA,*A/ttl*#* L< l*K*ffc 1 -3 TUMI 

ttTt>att«tt-rt>.k<, f«x.tf 2-^o<j;ky*/k 2 - fu -^;uy *;k 3- 
t* u y a* y f- As 4 - tr »j itk * 2 - 7*-x^;ky f-;k 2 - ( 2 - f 'J : J 
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;U) x^k 2- (3-f'JftO ifA, 2- ( 4 - t* 'J ^ ) xr;k 3- 

±JS 0 , *©t;Ut-^SU{*$?£ L < li&fctt 2-6 

ttlftire *> <fc < . 0Jx.l*3- (2-£'J^/U) -2-^a^-;^ 4- ( 3 - f 
i; - 3 5- (2-kfo'j;l0 - 4 -^>xx;u % 6- (2- 

r* ~R ,0 t;fci^^fo7 'J -)17 h'r—bhte^ ^ro? y -/1/gfNi 

fcStttT «* < , €?»Jx.ii'3 - (2-fJ>^) - 2 -^o^-;u, 4- ( 2 - 

R 1 „ R 1 ', R' . R ie irfctf£^vru-»J->f 9 )IT Jl* h tit. fO^ToD" 

;k ^Dij^oW, t'^'J^^^^ ^'Ji?;xf;k fcf*7S> 
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t Ko \Z?-Jl7a s;**? ^?o^*WUj<*-***<#tf 6*14. 

yf-;i,7;yxf;K if;i/7i;^DtA, if^7;;^f;k tmri 

*a^*n*n l - 6 T?fittttT*>att«ttTt, «t < > fl^/H7;;y 

tt«M*Tfc*<* 3-7fx;k 4 - / ^riA, 5- 

/\ 4r -b — J U I f 6 tl Z o 
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□ 7 ij -;|/7/l/^/k ^fn7'J-^7;^-;k ^DtO/k -r o -fr -f 
C n tLTIi, fWx.t±'> »oy>, *B£, -hn, i/7;, 

h >; 7;U^-a y;u*;k r;i/3 + ->, T;u+;uf-^- > r->;u 

**7, 7i-^> 7'J-^7m, -COORa , -CH 2 COO 
Ra , -OCH, COORa , -CONRb Rc „ -CH, CONRb Rc , - 
OCHj CONRb Rc, - COO (CH, ) % NRe Rf , -SO» T 1 , - 
CONRd S0 2 T 1 , -NRe Rf , -NRg CHO. -NRg COT 2 > - 
NRg COOT 2 . -NRh CQNRi Rj , -NRk SOj T' , -SO* N 
Rl Rm , -SO, NRn COT 4 f*j&<*if £n* 0 

<it&mi&\'~sT&.mx't>ft&mftTt>z<, mux 

tti. Ra -Rn l±, **, T>l*;l Ctt3fclM) . TU-^T*** Cm 
&tmm) &m?o -NRb Rc . -NRe Rf , -NRi Rj . -NRl 

ffi»£*iT^-tk«kVO ^LTU<, $£K-NRe Rf (i = 0£W-f*^ 
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-roT'J-iU {fflx.\X2 - fa U iP J y - \ - 4 )\>* 7*9 is > 4 i K, 

i> 2 3 2 — ^^ , /**7 , J ^ >- 3 --Ok 7^;K; 

1iJx£©R' ilHl&C&'&^U cni£±ft©fift£K<fc£fi&$nTt*T&«i:^o 
<k£& (I) - (CH, ) n -YS^&£LTl^5*£tfi^tc«J:9. 

{fc-frtt (I) li^ff* (polymorphism) */7t:t4<t#, Sfc* — £0£<© 
5Mtt(*tLTffft-r*Ct*<TS, S«s>K, iS&fO'ft) (ffl*.li\ 

SSE*tt(*, JfcttfDtt, J: tf*ft's>©ff *©«****£**■* t>©T*>* 0 
;l*'J#Si£ (Willi, Uf-*^ 7? 'J ^ AfirO^) . 7A*'J 

rk£& (1) ?WI*1£Yk£tt©*^ *©M*±*!P*sn-5*ttfctTii, 
fc&BttflOfc ttK. a-2>fk**», U >M5fc© 

tt) , (#J>ui\ ^>-tf>x;u*>a. p- b 

>tt. 77^8, riU^^S, T^h'VffiL JHOTU =»>^S*. "7 

>-r;UB$, 'J >rfMfc©«) > ^ * >8*fc©E (W*.li, * 

l o 
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^JfiBJIfb^ttCfc^T. ff*U*fb*«b"fcUTI±* it, (I) llfcHTYtfitfc 
fc£*LTV*TfcJ:V»T'J-*T*3{b£1*:3t ( I) IIfc^TZ#-CF* R' 
j/:lt-CFi CONR* R ,0 T*>5{fc£fcl : 3t ( I) Kfc^TR' , R' . R 7 

LWb^fotb-ci*, '&j£*zmmm*, mmms, 4. 7. 8. 

2 9. 3 3. 4 8. 5 0. 6 1. 6 2. 8 3. 8 4. 8 7. 8 8. 9 0, 9 3 © 
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I 




(VI) 



■;^DtAi/i)A, tert- >J * % cbz [t^> i> Jl* 4- 

1 2 
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tt( VH) ^*<JK fc*lM*flS*&(im *T; >A' irt&£LT<fc£fc) (IV) 

fb-frttCUD lttKE*Dfc*tt (^¥6-56785 ^-&$S. #^¥5-28 
6946*&*k Warner* J. Med. Chcm. 1994. 37. P 3090. Damewood* J. Med. 
Chen,. 1994. 37. P 3303 , Veale * J. Med. Chen,. 1995. 38. P 98, W093/21210 

^->?o^i/;l*^i;>fi K(DCC) / t Ko + S/'OXMJT-/- 
;u (HOBT) . N-(3- ^f^Ti^obW- ******** 2 K CWSCI) 
*fctt*©MM/HOBT, WSClt^li-e^SSfii/4-^^^^T^ f'j*> C 
DMAP) , 2-xF^>l- i^>*^'2- *tKP*yU> (EEDQ) > 
**^»^577-A (CDO/HOBT, ^xf^X.t'J;^TtOW 

««*«a«-30 -WCOMTfrfctU ff*L<iiO-25iCl?^nS. 
£tt(VlD tUU^o 

a#©^'tt-c»*T*. it*® (V) ^*ft*n*. 

<t*tt (V) <f'J K>«^*eo 2 K>«> ±©ft*K* 
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R^'-CHO, -CONH, „ -COR' , -COOR 1 . -CONHOR 1 „ 
- C ONHR 1 % -CONR' R'\ -CONHSO, R 1 , -COSR' „ - 
COCOR 1 „ -COCOOR ! , -CONHCOOR 1 £ tzlt - C O C 0 NR 3 
R 4 X'3bHk&® (VI) ©^JScSci bTli. B^t-T K© J: r> Um&<t**tf> 

R#-CONH, , - C ONHR ' , -CONHSOi R ' £fcli-CONH 

coor 2 T'&zit&vo (vo -r -j->t±- vz&m-tttm 

^^feif^n-So itz^ watt* i ?/-n^ t-xy>, 

> ( b "J 0 do od*;m - h) M > [ If* ( h 'J ? o 

*-tf*-H OHT*$ti*T*3-;k SCR' SH 

T^ttS^-^^listR 1 NHi , (R 1 ) 2 NH, R 1 ONH 2 TS£ 

ns? = h 'iif^T * >^©*ssti: tcttiiitijftmif^hs. 

R^-CSXR' Xkifciito (VI) -5 ^fb^^-*;u+r>ffif 

T;ua--rt,, jCR' SHTSSnS^-^ifclijCR 1 NHj TS^tl^T; 

R^-SO s WR 1 . -S0 2 NR' R 1 ' ifcli-Sd ET<fe5ffc£tt (VI) 
WiLtf, *CHO - S 0 j WR 1 , HO-S0 2 NR' R & L < liH 0 - S 0* 
0, WR ' , C 1 - SO: NR 1 R 1 ' L < liC 1 - SOi EfI§n5X^t- 

^>H) (^tt^hot;A. mkij'i^^m) *rs&*g« 
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So 

6-cooRa (*^**:"Hfc) £*nrs#£. »a«-»**nsBi 
^-coori *irr*<fc*a (vi) ) ta***-^*?)* 

< & t> ti t- r> ft*© *> © * -> "5 - * # T * * 8 
fb^«D (VI) R*fc«iZK*Jit*4Ht*«O«**tLT-C00Ra , 

-CONRb Rc , -COO (CH, ) , NRe Rf *fcl*-CONRd SO, 
T' ******* ^HORa , HNRb Rc , HO (CH 2 ) , NRe 

Rf *fc«HNRd SO, T' <Rt -Rf #**T*ntt*> 

{EftSOiSftStfCRa #**T**-COORa (*il#*i/;H6) * 

<k£^ (VI) R 5 ~R 7 * R**l*Z(cfctt5«.fi1fc$<z>S»£ibT- 
OCH 2 COORa ifcl*-OCH. CONRb Rc *WT***. * 
BrCH, COORa, 1CH, COORa, BrCH, CONRb Rc tMt 

i ch, coNRb Rc -caatiifc** <R» ~ Rc #**-cttn»*) 

fls-frtt (VI) R 5 -R 7 . R*fcl*Zli*5W*«M©«Mfct"C- 
NRg COT 2 . -NRg COOT* , -NRh CQNRi Rj . -NRk SO, 
T' tfcliTi/************ S»S0S1ftSi:tT7KB^ 
*fcl*-NHRg , -NHRh *>L<l*-NHRk ©T S ; «WT SttfcOfk 
(VI) StHOCOT* , HOCOOT' , HOCQNRi Rj tfcliH 
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{k£*2j (VI) R s *~R 7 „ RttzltZ<D^lZ^aT y -;l-N- **** 

<b^tt (vi) «■„ ^tfTthv+o^t+^v^foa^oafbi^^Tia 

(Vi) frfr*$lfct$i*fi:£tt (VI) o*^©*™ 

itft£©fl»36#T* v£**»»3T*S*aii, (VI) ©tt»T?£ft 

©■?!*£<, ffc£& (I) ©tt£T?r 5©jW * UO o 
Jfcic, ffc£® (VI) (:&<*£*B£©ftII£ (R 1 ') Cfc|i<k (3, 

(II) #»6tt*. C©ffc£14i (II) (HC^fe (I) ©**+BH*i:LT 

»£^T££tt*««T5©a<ff S: U\, 
&^T*fc£tt (10 ©*K££SKfcLT{t£& (I) ^*<o 

av>*f>a*u , 7i»**tt*ttffl'r**ft : wja^d?^ k. s>yf-n, 
K^ffiffi-ra** ; try v >=m(t<{**> mitts k 

*ttffl-r4^Ftt :*6fk>7 t U>4», SJKfc^a-^A (VI) fcf'J y>»tt*ttH!T 
: 1. 1. l-MT-fc h + v>t Fa-1.2- ^>X>ft K*V-;l-3(l 
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.Mlic, (IV) ©SlO|!ifi*S<:^1"o CO*ifeH:M*<K*0» 




(IV) 

(5t«K «-E^li«rEtH«o ) 

785 ^&?ft> Warner t> J. Med. Chem. 1994. 37. p3090. Daniewood'b J. Med. 
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Chera. 1994. 37. p3303 #&) fr, £ tzltztl £©:£ltfc{::&-^TfflfflCD 

® (iv) m-frttBowatettaa-rs. 

C 0J*.li\ #B3¥6-56785 ^^fg^iC/J. Med. Chem. 1994. 37. 

P3303 KiEIKSnT^* <fc5K, ft-frttCVIII)** h^&mm. bK>*>\i 

fl:-*- M ^ a, 7k*rt:# y ?i.^©&£T, -30 ~8o*c\ ftt u < i* o -30'c-c 

jaSLfea, Ctt£fl:£fclBt-30 -80"C\ ffSLUiO-SO'CTSCSSiirSC 
Z\®£?\zLTftt>tltz<tit® (IV) li. I T'^miUO^ 

« ( i) ^»#snSo 

Ill -VII «c^r^SC<k0^fiE$tiSo 

£t\ **-.MII II, Z*>'-CFa R' (R« 3&<**, T^*;k 



Y-(CH2) nv J 
Ptw ^NH 




(IX) 



H o 



0 (CHj)n-Y 



O (CHaJn-Y 




A 



Ph' 



(xn) 



<xm) 



WO 96/33974 PCT/JP96/0I171 



Kolb£ (LiebigsAnn. Chem. 1990. pl)*J .ktfPeet* (J. Med. Chen. 1990. 
33. p394) ©«I?K*3J:3K, N-TD-f;UT$ (IX) 
«LSU m7n> (X) £T*o :oW;o> (X) BFr2©Z€-W 

Z#CF, M7**oftI*) 

r^A»©»A*nfcfk« (xi) t-rso *in:5i*»*s/»««aicj:* 

-ffc^tt (XI l I) U * *tn*5H»K i^D-f *S«|ft£ U7;> 

X*-AIVH*raTO^*K*J^"C»- Z*«-CF. R' (R* ^ 

Y-(CH2) n -CH 2 N0 2 + R'CFjCHO 

(XIV) , (xvj 



(CHaJn-Y 



n^y CF2R< 



OH 
(XVI) 



«*tf, McBee 6 (J. to. Che*. Soc. 1956. 78. p4053)©**M«« ^ 
a«ttiboT^>aiV) *<t*» (XV) ihaT;UD-^(XVI) 
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£#£o Yfc£$l (XV) l*> 0*l*.(fWelch (Tetrahedron Lett. 1987. 43, p3i23) 

6o it^^D (XV) 14^ 7jcfH$J<?>'\ 7-b^-;l/CDJ^j|gx-??a£-r'5C tfcT 

£5o #^T> 0»I*.l£Abeles£ (Biochemistry. 1987. 26. p4474)cD;£j£3|£flj 
l^T, C©fk^©(XVI) 0-ha*«att»3c»T«7cr*t, T * >A^ff 

^ + -^VCU, Z^-COOR' T'£»<5T S >A0£fifc££;F-f o 
7 + 



RpHN 



CQ 2 H 



(xvn) 



(CH^-Y 
RpHN^COaR,, 

(xvm) 



RpHN 



(CH2) n -Y 

^CHO 
(XX) 



RoHN 



(CH^-Y 
A^CN 



( 



OH 
) 



RpHN 



(CH^-Y 
.OH 




(XIX) 



Cit*. Rp \t7XJ&<D%ffl£ (0>J;ltf, 2****5/ (cbz). 



tert- z?h*'yiJ)ltf~fr mom) Rq liT**;U (&^tU-~6) 
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£-T, ffc^ttCXVlDfci^-r^ftU ft£%(XVlll) £-T5o 
C©i***fc©#ttfcl/rii, K»***U*/.»©M©*ttT\ 

*fe©fe^l^ 't^t^l^OliTAf t KY- (CH, ) n CHOfrfc 

ft*tt(xvm> «x.tf**<ty-rv^f-ii.Tji/Si*Atffl^-ca 

7C-TSt> MlCft** (XX) an***!*, it-. Fehrentz*©fB£ (Synthesis. 
1983. P676) Hfc**^ ft£fe(XVll)*N. 0-^f*tfWA7; 
>i^bT»bn5T; K8*f*£**ft'J*^ 7 ' u --^ ,I « fc - 5Ta7C 

i) ^©«*©iiica*fc«fca»=*oft**aix) «fcu ft** (xx) 

ft** (XX) ThHFo77^ IW***, 

>©*^/X*tt*ttO#ttT, *»*+t?. S/T**K«L »*L<tt*>T>ft 
*»JOA*^{i>T>ft^b , ^^t5a : a-r5Ci:{i«J:*). ft*8KXXl) 

c©g(6«, a*, ass*^h>v-^ *ft**») ©frfcT. 

ft*tt(XXI> *ft**R 8 OH*Re***^K«*&*T*>* 1 *- 7i 
yS©«mSR P fclMKl**********^ *$T*^»*ttatt&» 
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Sfc* Z^-CONR' R l0 Tfc57 i >AO-^-fi£li, &T6D«fc 9 {- LTfrfc 

Zj^-COOR 1 Ti$7 i VAOTUI^Rp TAMIL fell, Mt-;u ( 
CO OR 8 ) *UrifiL/:i:a«e*aflKD*tt(CJtOJD*fl'WrSo feJSLfct 

t>5 — 3C^iSiLt> Z#-COOR 9 >A^ fifty sbs-A^ 

»S L< i*y 9J-k^ 3-9 J -frttzwjzrn'*; -;u«f\ 25—100 "cos 

KT % iS»©Ti>HNR' R' 0 £El££-esc£i:: < i;- 5 T*>$£ft5o COB, 
^+-AV((C. Zfr'-CF, COOR' fc«fctf-CF 2 CONR' R ,0 T*5 




RpHN^CHO R P HN 
(XX) 

(XXII) Z = CF 2 C00CH 2 CH, 

(XXIII) Z = CF 2 C0NR , R , « 

(XXIV) Z = CFi-COOH 

**-AVtCfc^T£jj£$n*rt:£«D (XX) (1) Hallinani: 
Fried (Tetrahedron Lett. 1984. 25. p2301) & «tr/Thairivongs <=> (J. Med. 



2 2 



WO 96/33974 



PCT/JP9«/01171 



Chem. 1986. 29. p2O8O)0:frfc<-'<^\ EttfcOfrfcT, ^t-^AtoftS 
xf-;U£KJ£3-£S>K (2) Lang tSchaub (Tetrahedron Lett. 1988. 29. p2 

(3) Hoover (T > 'J *r£fcS#i* 4.855.303^-) ©*fcfci::«l\ ^ 

Z ^-CF: COOCH, CH, -Cfc*fl:*ttOTI)££Jfi-rSC fc^TtSo 

-;U*-C, 7;>HNR' R^irJElEStfS^ Z^-CF, CONR' R ,0 T' 

Z^-CF, COOCH, CH, t«5T; >A#»£tt*. 

Z^-CFj CONR' R I, "C**T % >A*«#£*i*o 

SSII* Z*<-CFi COOCHi CH, T*«<t*»(XXII)fr£ClT©J:5 
WS i:j;,T^ Z^-CF, CONR' R"feL<l*-CF, COOR' T 

Ztf-CF, COOCH, CH, T**fk*tt(XXU)©x^r/U*tI07K^BL 
TS^n5itIc?0*^'t'>B!^fcl^07;^^Sl|, BP^Z^-CF, CO 
0H*fctt*©TA,*yft«*"C*5fl:^*(XXIV)^ T;>HNR' R"*fc 

iiT/un-;uR' oHt, waufcji^^ewwtt^^iott^-rs. 

LfcZ*<-CFi CONR* R'^fcli-CF, COOR' 

*fcf*£Rp Z*-CF, CONR' R»*fcfc-CF, COO 

R' T*4TS>A*«t»*n*. R ( , R'Wi;m*t«tlfci 

g* 0 {au Tiy***M*RP -e«ii*tiT^*«i»T 

2 3 



WO 96/33974 



PCT/JP96/0I171 



s 





9 (CH^-Y 



OH 



a 




A 



rxxv) 



(XXW) 



B 



COfb^&B©-^^ tfJ^ffDamewoodS (J. Med. Chem. 1994. 37. p3303) 

* U< l±0-30*C-CS£&$^ <fc£&(XXV) C©ffc£&(XXV) ©7jcKS 

£±&©#mg (R") , C©-5S*?£l,<litert- 71-}\, s Jt >j 

££©*&g©t>©£ LT&flK?§* 0 
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ff£b< 1*0.05-500 mg/kgf*£/B£, -Q 1 HKEKtfitT&^-T *©## 

d n £ JCHS $ ft 5 ©-CUAC t\> 

tt*>\ ! H-NMRIi200. 300*fcl«OOMHz-CM£l,fc. 'H-NMRCt-; 
*;!/$/ 7 Mi, [^SPflR^tLTr h 5 y f- A •> 5 > (TIB) ««ttttt-rA 
* (5) U*>(ppn) ttU: 0 * v 7* 'J > 

SK£^A*;/(Hz)T7nU s ( v/ > $f l>* h K d (^7*U?hK t ( M 7* 
U-y h) , q (»Af7 tO > m (vAf-7*l/v h) > dd (^U-v h *"7* 
y7*U-y7K brs (7*o- K^>ru-y h) , ABq (AB* ? h ) Wtm L 
/Co j*l?ov 1^7 74 -(TIC) Rtf*5A$'n^h7'57<f-ttyA?ttS 
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3-T i J-\, 1. 1- \- ij 7;l,*v-4- y j.~)l-2- 79 J — /U©£jjJi 

(1) 7xr;t/77->(500 g, 3.03 mol) , 2N7jcBrffc*- h »J ^*$gjfc(4 L) 

faa3ft£fcfc>1^&(C7jcTrfe#U &*l»8^M^ATi£fcL/c 0 ffe£Bi££tt 

(2) IK!) ©§fl<Jfb£«K815 g. 3.03mol)^7j<^StC3.5 L) C!EjS<*l*\ 

fiJ t/cHSfe©if^8^*^^U, 2-7i-;H-(7ii;M ^'1/ ) -5(410-** 
•/o>£570 g C75 

(3) II (2) ©gfl<Hb£$(259 g. 1.03 mol) £&?Jc h >; 7;t/*-Dft&(260 
g. 1.24mol) ©ffi£&£g£T'72B$R8flif#Lfc 0 i§f<J©&7k h •) y Hit a&m t 

£j£L*HJ7/l*a|m£&ETKS:fcU f#*n*:8lfcir&7k l*» (13 

9.1 g. 1.55 moD^fiD^/Co -©8t£%l£i£#Ltt7!><£110 'CKflOig U £{*© 
3££t5<±3: oTTi^gJg^T&iPL/Co S£5ig^«3{CUlpRjrx^;Kio L)£fi0*.7.k 
(2 L) XfofrLtco 7K®^^^{w^»xf-;U-cttaiL. &©#&!<!:££>■£&* 

(I^*-*>£tm*TffiaiLfc@ft£;^U N-[3.3.3- h'j7;l/tn-2- 
-l-(7xx;uy^;u) f;l] ^^7: g (65 K)f#/i„ 

(4) I« (3) ©ifl?Kl:£feK215 g. 673 mmol) £x*y-;Ki L) (r&/SU 
*i%T7k%<t*t?mi- h 'J »5M25.4 g. 673 mmol)£aa*.T 4l$fHIlS# L/c £ 
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mfrtii&i- h 'J * A"C«;*t/io 300 ml <C*£ 5 *TaM&U ftbtltz 

!BiBtell^+-9-> i &ftax.T. ffraJL/c@{*£61&U N-[3.3.3- h 'J "7^*0-2- 
t Ko + ->-l-(7x-;Mf^) ^Dtf;U] 'OXT; K£130 g (60 X)f#fc 0 
(5) Xg (4) ®Bfi*Hfc£to(130 g. 202 mmol) . 12 N£&(1.3 L) ^ *(700 
ml) &tfx*y-;K900 ml)©££%£24B*lll!Jin&a^L^o £Cfr£K12 NEK 
(400 ml)&tfx?y-;K800 inl)*fiOX$ b(C72B#lfflj!nitftia8£ Ltz 0 5lEtf*£l. 
2 L n^-5*T««fU M*TftiflL*o ffiaiLfcfcfi£x--r;UT?*ajL/c 
'A, ^?#T7jc®irpH^12{C^5*T'7KK<k-M^ 'J ^£JJDx.. flrffl L^ISo 1 !^!* 

S£U #£n7^if £#»x*;l,- ^*"*>(1:5) frbSfefiU £®ffc£$ 
£fcfe&BBt LT58.7 g (66 X) 

mp iio-iirc 

> H-NMR (200MHz. CDCla ) 6 7.39-7. 18 (m. 5H). 4.08-3.93 (ra. 1H). 3.32-3. 
23 (in. 1H). 3.09 (dd. J-3.1. 13.7 Hz. IH). 2.59 (dd. J=10.9. 13.7 Hz. 1H). 
2.30 (brs. 2H) 

IR (KBr) 3320. 3300. 3050. 2920. 2860. 2700. 1615 cnf 1 

(5- ^y^;l-t*;>*^t-A7;y-fi- **V-2- 7 x-=-;U-l. 6- ytKo-1- 

(1) K>'/-HJA' (60.0 g. 0.582 mo\)®x-9 J -to (500 ml) 

git. w^n^t^**-^"?*^ JiiTT«*s*. x*;i^>x>r-: 

f-ftFn^o'J K££&!£A£ UT73.6 g (68X)!#^o 

(2) Ig (1) CDSWft^tt) (72.0 g. 0.388 mol^x* y (300 ml) & 
MU-fctfsT, T I y T-fr hT;lrt K^x^T-tr*-* (68 ml. 0.47 ibo1)£ 
jjjfLfc^ 4 •CT18^fffltt^U/Ce x*y-;U£8ETT'S£U &*n/cg 
^%«rlN7KSeft^ h 'J *AjMg« (800 ml) t^fiox.. ? o o*;l A-Ctoffi Lfco 
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ttffi«***a-7r*s/*z.trtt*u *ETT*tts*u n-(2.2- yxh 

(3) ii (2) ©BWrt^tt (±iEgc&T?f ^n^a^BEtto^a. 70 . 6 g ) 

Ox.? (ioo ml) *«K*frT, yxmFt^yfu> 70 ^_ }. ( 

58 ml. 0.29 mol)£*TLfcSK 100 "01:^12 l*IBItt»Lfc e «ETT-»«f 
£©£U »6nfc»«**ft|Dtt<fcT>*it!;A*»* (600 ml) KJo*., ft 

d ©tea fc£fitg LT?# £ > U * y * * 5 A * d v h r 5 7 jf - (50 : 

2-7xx;uf'J 5 >>>-6(lH)- *>-5- - h -f,|, t LT 

58.2 g»fc„ 

(4) II (3) ©itt«b£4iJ (57.7 g. 0. 160 raoDOf h 7 b Ko 7 5 >(THF) 
(500 ■l)*«(w0.5N*ttYb^ h U ^ATjcigft (360 ml) £finiU ggTl B$ffl# 
#Lfc c fifctt£*no*;t,A-C!ifefrLfcfc, 4cffciNttK (200 ml) fcflo*, 

«3*U l-(2.2- i^x h + i/if ;b)-2-7 x— ;[/ 1* "J ~ >-6QH)- *>-5- 

(5) i?7i-^7t«'J;lT^K (27.5 ml. 0. 123 mol) ©l.4-^*+*> ( 
100 ml) jgft&HO rirtDMU «£#T> IS (4) olftftfttt (±E£lfcT 
®£ftfcft£fi5c&. 36.9 g) «b h'JxfilT; > (34.0 ml. 0.244 mol) 01. 4- 

(300 ml) Jgfc£l.5 IfrMfrtfTirFLfco Snfta*Tl *fflttl*L 
*>i?j\,7)[,zi-j\, (25 ml. 0.24 mol) £JjD;u £ &(=tia]feaftTl4B*n 
a#L/c 0 £T#IP&. aSETT'fifilU »6flfc*-OHfc|&|BiS 

ffcT >*x-7A7k8ft (500 ml) KjnX. s ftBfrxf-yi/TJtoJti L/i D IftfUft^lNTK 
SKb*- h >J »7A7lc»tt (600 ml) , ttftAtt*?ft»L, jfcjjcRBfv*'*^/. 

(50:50 ^**>- ft»x^;U) Kj:*)£«MtfiU (5- ^>-^;U* + 
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7-fc hT^rfc F^xf-;l<7** wufc^>^;UT;l,3-;u©?S£$£$?lfe* 
-OUt LT24.7 gf#/c 0 

(6) IS (5) CDB#Hfc£1i) C^>-7^T;UD-;UtOig#%l. 24.3 g. 47.1 
mraoDcDTHF (210 mD&tflNifcfil (150 ml) ©iS£fcfc£60'CirJini&U 18H#^ 

T+ftL*:** (pH 7) „ 61fStxf-;UT'}ftajLfco ttldii&£&7j<H&v A 
T'ft&U SETT'SMEa^U (5- ^:*-*->7};Utf^T • J -6- 
7-2- 7i-/l/-l,6- i^t Ka-l- tT'J i i> — AO T-tr h7/l^ft K£^t;&fS 

fe*-«f >U£22.4 gf#/; 0 

(7) II (6) ©Bfi*J{fc&1il (±i££l£T*#£nfc&&fi£8a. 22.4 g) , 2-> 
f^;l/-2- ^o;<y-A (300 ml) &tf2-J<?-^-2- 7"-f> (50 ml. 0.47 mol)© 
iE^ttf-'J h 'J (51.4 g. 0.329 mo 1 ) t E&^IS h 
•J^i. (85% 36.6 g. 0.344 mol)©7k (130 ml) J8ft£tlDX.> ££"C'3 
RS«#L/io fcETT'W«&S££S*U 3Ni£®£Jjn*.pH£3 ?ao 

£U£ B H B £#* B <eofefi^*>- x-^;u (i:i)-eife->/.:&, KiTTft 

mp 179-183'C 

•H-NMR (200MHz. D«S0-d« ) 6 13. 1 (brs. 1H). 8.99 (s, 1H), 8.47 (s. IH). 
7.2-7.6 (m. 10H). 5.19 (s. 2H). 4.51 (s, 2H) 
1R (KBr) 3600-2200. 1720. 1655. 1605. 1510 cm 
#%#J 3 

[5- iyiSJ\,**hi/tJtotf-A'T i ;-2-(4-7^n7i-^)-6-t4 i ';-l,6- 
5>t Ka-l- b*'J i A] ft&©£fi£ 

( 1 ) jl?-j[,4-7 frtcOXJ ;f-htKo?o'J K©£fifcl*#^#J2 fcfl 
^©^ifcT'fr-s/Co EPS, 4-7^^a^>^-h ijvU (50.8 g. 0.407 moD^x 
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9J-)\, (500 ml) &&*TiSft7jc*fc&gU Bftfb£®£*Sfe*£f B UT82. 1 

(2) N-C2.2- K + *>xf-;U)-4-7^^-oAC>XT s y >©-g-gJ4li#^<5i/2 
tra*©^ffiTtTofe. BPS. 11(1) ©Bttffc£1& (50.0 g. 0.246 mol)£ 

x*y -/u (200 ml) Stt+TT ; y T-tr hr^-r t Kfxf-^y-b*-^ (43 

ml. 0.30 mol) %mteitoZ$t;toi&.&*n* 4 >\,&&iz 0 

(3) xf-;n-(2.2- >>x K + ->xf-;U)-2-(4- 7^*07 xx;U) e'J > i>> 

-6(ih)- *>-5- t>)\,**i/]s- hv&mt&nmz tmmcDjjmT'ft^tz, bp 

Ii (2) 0)Bfl*Kk£& (±EfilCT»«9nfca*flttt) CDx*y-;u (10 
0 ml) *tt+TyxfAxh + j/jJf u>TD*-h (55 ml. 0.27 mol) i£E 

( 4 ) IfS (3) ©ift<k<£ttl (55.0 g. 0. 145 nwOOtTU (200 ml) jgft 
Jia'Xt'J (49.0 g. 0.366 mol)*- toil, 100 'CKtofiU lSWjf^L 

/Co *ETTWflMMI*flr*LfcllU h>lJ-> (200 ml) £to*U ft-afcfttt® 
f'J 2>>«-ttfiETTff*l/fc. S£€ttft&tt**-*- h 'J 7A7jcigjfc (500 ml) 
Kto*.. Mxf-^-r^^jK^ttfiino^tltttttiBLfc. 

7kl{l3N^BI (400 ml) £to;LTpH£2 (- L, ftttxf- ATttSJ Lfc 0 

SiU 1-C2.2- yxh + i/xf;l/)-2-(4- 7Wd7i-W tf«; S 5>:/-6(l 
H)- *>-5- *^sK>tt*K*fe^-f^t LT14.5 g»/i, 5fc(-® fcflfc^fctt 
£2N£& (500 ml) KflD*.. ftSxfATttHSbfc. ttffiffi*fi»^tt*T*». 

«*fe*-f^tbT29.7 g (£fHK$ 87*) 8fc„ 

(5) [5- 'O y A.* + J/ * ;^i*7 ; ; -2-(4-7 A* o 7 x i A)-6- 1 1 V 
-1.6- -^tKo-i- hT'Ji^-^] T-fc hr/Urt K^xf-;bT-b^-^o-friS 
li##ffl2 fcEfcO^iTCtT^fc. BPS, Ig (4) 0BWft£to (43.6 g. 0. 
124 mol) £1.4- (400 ml) *T h 'Jxf^T; > (35 ml. 0.25 mol) 
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$p(£-f i>7xi/l"t^*'J^7^ K (31 ml. 0. 14 mol) i:E £ ^<-^> 
: j }l , r >l a - jl (26 ml. 0.25 iao\)t Btfjffc^&ir'OS^l'T/UrJ- 
^©^ta^tefe*^*: LT45.2 g (65SOf#fco 

(6) [5- '^^/l'**->*^t'i^T;y-2-(4-7^tD7i-^H-t+V 
-1.6- ^tKa-1- fJiv*-^] 7-tr h7;Prk K©£fiKl*0#0iJ 2 irlsHf© 

j St p 0 /; 0 bp*, % ii (5) oBtfrtt^ (^>^^T/U3-n.t©is#tt. 

44.6 g. 79.1 ramol)£THF (350 ml)+lN£S* (250 ml) tffllL, iWfk^t 

(7) [5- ^>y;l/t*i/*/l'#-^7 ; ;-2-(4-7^to7xiAH-t+7 
-1.6- Ka-l- f'J i -^—'H ftlOtSttWWZ tHUOjtttfT-jfc, 
EP£. Ii (6) ©BtfHfc£& 20.2 g. 42.3 
mmol) £2-^^-2- 7*d/<;-A (300 ml) (130 ml) 
2-y^;U-2- T7*-f> (50 ml. 0.47 moO&tf'J >ffiE-7K^i- h 'J ?A-*f&iai ( 
51.4 g. 0.329 noOfrtET, C85« 36.6 g. 0.344 mo 

l)£ftLSU ^Kffc-& ! 8lfc^> S^rt'T;U3-/l'Ofi'6'tt*jfcfeiH*i: tT15.5 g 

> H-NMR (500MHz. DMSO-d. ) 5 13.3 (brs. 1H). 8.99 (s. 1H). 8.46 (s. 1H). 
7.56 (dd. J = 8.9. 5.4 Hz. 2H). 7.44 (d. J = 7.2 Hz. 2H). 7.30-7.42 (■. 
5H). 5.19 (s. 2H). 4.53 (s. 2H) 
IR (KBr) 3650-2300. 1720. 1660. 1600 cm 

[5- *y*JA,**!/ii*#-»riJ-*- **7-2-(rMJ*H6^kKD-l- 

( i ) x&fri-/ f - 5 h k Ka 7 a ij KO*ftli#*fll 2 kH» 

CD^ftWofco BPS, p-h*-HJ * (25.6 g. 0.219 mol)£i* J ~ * (25 
0 ml) *«+T*ft**fc*«U BWffc******** 1^*2.3 g (87»» 
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(2) N-C2.2- i>x h^i/xf;t.)-4-^;K>X7 * >GD£fi£li0%0i) 2 t 

mmcoyj^x-n^fco bp*,, ikd os»fb^«i (25.0 g . 0.125 mon^x 

9 J—fc (100 ml) i&l&tp-CTZ VT-tr h7^ft K*^xf-;UT-t ^ (21 m 

(3) x^;H-(2.2- ^i^^if^)-Hp- h>j;U) f'J • 2>>-6(IH)- * 

>-5- *t\,**i;v- w&mt&^mi tmmoxmT'rf-itzo bp*,, xh c 

2) OBWft^tt (±KKC£rc»£tt/cffl£ij!c1$j) ^x*;-^ ( 50 nDg*** 
t'yif;i/Xh+i/yfl/>7D + -|^ (28 ml. 0. 14 mol) ifitjffc 

(4) 1-C2.2- -;ihti/xf;l)-2-(p- MJ;lO t* 'J ;^ >-6ClH>- *y-S- 
^;u^>fi|©^fieii#^j3 t^«o^F*Tfiro/c 0 BP*,, i§ (3) ©Bfi*>fb 

(35.0 g. 93-5 mmol)£-fcf'J >>> (140 ml) &?fc*T'3 -5 ft »; A (30.0 
g. 244 mmoOtgCSSih B6*Hb£fcl£#t8feg,FB t LT24. 0 g (74*)#*„ 

(5) [5- 'v^y^t+i/*^-^?;;^- t+V-Hp-hHHB-yt 
Ko-l- f'J < T-t hTyUxt ViSx-f-JlT* ? -J\,<D&mt£%m 2 
tl^li©^}*Tffo/co BP*,, Xg (4) ©Bfl-Hfc£% (23.0 g. 66.4 mmol)£ 
1.4-^**1f> (200 ml) 'f'T'Mx^Ti > (18.5 ml. 133 mmol)#£Tx 
j;7xiA*7*U7j;K (16.5 ml. 73.6 mmol) irStf^-fr, SSK'Oy 
;UT;Un-;U (10 ml. 97 mmol) BMt&tilb^yifJlTJla-Jl 
(Oi&iiqnZm&mWb LT29.8 g (86S0»fc. 

(6) [5- ^>-;;l/t^^*^.f-A7;y-6- **7-2-(p-h 'J;i0-1.6-S>fc 
Kn-l- f |J ; -;x;H y-tr h t;Ut= h K©-£{£l*#%ffl 2 tHElcD^&Tfro 
fc e IP*,. Ii (5) ©Bttfcfctt (^ > T ;l 3 -;t, 29.1 g. 
55.9 mmol)£THF (200 rolWNtMi* (150 ml) t&mU B ft ft £ £ 
VD&te&mft t LT25. 3 gl#fc 0 

(7) [5- OiS)l**>fiJl>$-J\<Ti;-G- **V-2-(p- h ;l)-1.6-^h 
Kn-l- try $ i?x;H fffffiPCD^fcli^W 2 t l^«©^TtTr> fc 0 BP*;, X 
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S (6) OSMte® (±EfiflS-C»&nfcM*«i. 25.3 g) «-/*-*-2- 
^a/V-^ (350 ml) »Cf* (150 ml) 2-y**-2- 7't"> (60 

ml. 0.57 mol) RC/'J HJ «• 0 391 raol) ^ 

T. MMH-HJO^ C85 * 43 - 4 g ' 0>408 ■ ol > fcfiaU ^® {t ° % 
*f*fe»ftfc LT17.5 gtf/wo 
np 251-254*C 

'H-NMR (500MHz. DHSO-d, ) <5 13.27 (brs. 1H). 8.95 (s. 1H). 8.45 (s. 1H). 
7.44 (d. J = 7. 4 Hz. 2H). 7.37-7.42 (m. 4H). 7.31-7.35 On. 3H). 5.19 (s. 
2H). 4.52 (s. 2H). 2.38 (s. 3H) 
IR (KBr) 3600-2300. 1735. 1715. 1660. 1605. 1525 cm 

#^0J5 

[5 - *yi>***i,*A,#-»ri;'*- t+V-Hr MJ AHH t Ho-1- 
f"J i UPHOVE 

( 1 ) it iw-y ***:/X-f if-HKo?oij K<D*a<i#**l 2 tm« 

fl ^,/:o BP*. m-h;U-HU;U (25.2 g. 0.215 iol)***y-* (25 

0 ml) *»*T*ffc****«U lWfk****ftl**i:t-C41.7 g (97X)?# 

(2) N-(2.2- ^xh + ->xf-;U)-3-^^>^T = ^>0^fiScli#^12t 
H«©*8rCfTofc. BPS. X8 CO (25.0 g. 0.125 mol)** 

(100 ml) SWT^THT;lfhKW^^-;i (21 . 

1 o 14 Ml)* EG**. iWfk^ttt^trHftaw*^^* 40 - 1 

(3) xfiH-(2.2- ^^->xf;i)-2-(r *> * U S 5»-e«H>- * 

2) oanftttt UEKl6tf#6*ifc«*W (50 

h+^^U>7at-b (28 ml. 0.14 moOtSE*** B^it 




(4) 1-C2.2- ^h + «y*f*)-Kr M*> If'J 5 S»-BC110- *>-5- 
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£tt (34.8 g. 92.9 mmol)£fJ i>y (140 ml) jg^Ts +><t U f-S A (30.0 
g. 244 mmol) BtfHk£&£*8&fe,Fs t LT22. 7 g (7ia»)»/c 0 

(5) [5- ^>y;U^-+S/*/l/45-^T • y-6- ^-+7-2-(m-h U^)-l,6-^t 
Kn-i- f'H^-/H T-t hT^xk Y 1 J^)lT^z9-)V<D^mt^m2 
kmm&U&T'ft-otzo Ig(4) ©Bfi*Jrt:£& (22.0 g. 63.5 mmoI)£ 
1.4-^**-*> (200 ml) *T'h 'Jxf;l/7 * > (18 ml. 0. 13 mDttTi? 7 
x— ;U**sM;bTS> K (16 ml. 71 mmol) fcSfcS-fr, £ 'iHO i/;t,T;u=> 
-;U (10 ml. 97 mmol) Bftffc£$t / <>>>;UT,'l<:3-yl©ig£%j 
&mn&*J JltLTSO. 1 g (865K)'ff/z 0 

(6) [5- ^>^;itt->*/^-^7;;-6- **y-2-(m- h 'J ;l/)-1.6-^b 

/Co BP 5. IS (5) ©B#jfk£& (^>^;uy;U3-;utoig^«D. 29.4 g. 

53.6 mraol)£THF (200 ml)*K IMS® (150 ml) fcMU BWflS'&«ft*atrS 
-£&£&fe@f*fcLT26.1 g»/cc 

(7) [5- ^>y^t*i/*;l"t^7- ;-6- ^*V-2-(m-h U)-1.6-^t 
Ko-l- f'J • y-^J rao^fi£(i^flW2 irH^lC^T^To^o EPS, X 
S (6) ©!ttffc£ttl (JiSSCoTff^n/rfi^fe. 26.1 g) £2-/5^-2- 
^n^V-il (350 ml) Stf* (150 ml) 2-/^)1-2- 7f-> (60 
ml. 0.57 mol) RtfU yU^mt Y 'J ^AUTKfaftl (58.5 g. 0.375 nopfffc 
T, Sig^S** h »J -5 A (85% 41.6 g. 0.391 moOt&gU ^e<fc£& 

mp 183-185'C 

1 H-NMR (500MHz. DMSO-d, ) <5 13.27 (brs. 1H). 8.97 (s. 1H). 8.46 (s. 1H). 
7.44 (d. J = 7.3 Hz. 2H). 7.32-7.42 (m. 5H). 7.31 (s. 1H). 7.27 (d. J = 
7.4 Hz. 1H). 5.19 (s. 2H). 4.51 (s. 2H). 2.35 (s. 3H) 
IR (KBr) 3600-2300. 1720. 1655. 1600. 1515 cm 
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N-[4CS)-TS 7-2.2- ^*a-3(R)-tKo*>-5- ^^>^>f^l 
( 1 ) N-tert- ^h + ->*^-^7x^77->(13.3 g. 50.0 mraol) . 6t 

{r3-Mt/*M5 ml. 80 mmol) *Jin;U mfmWLtz. &fcmM2 

00 .l>*»iU «>*><1:1> TWBL*:. *«tJ§*7K, 5 »£K 

-^^-^yf-AiX^^Hft^^fc^S-e g (96 %) 
(2) I« ( 1) ©IWffc*«Cl0.B g. 38.9 mmol) ©THFC50 ml) **KT 
^=f>*«T. fc7KE<fc'J^M3.29 g. 77.3 mmol) &tf**ffc**«* b 'J 
*A(2 92 g. 77.3 mmol) *l«*.TMn? 16 Rfctt***^ 
#4 rtf*** 1<K* *ETCITHF«*L^- » 

g (97 %mt~o 

(3) Ii (2) ©B«ft*tt<7.16 g. 28.5 mmol) oo y * >(85 ml) 

WrUiHTiXIHH. 113.9 mmol) 

(18 1 g. 113.9 mmol)©^*****^ 85 ml) Sl^ 

«*?***» u «*w+M*A-cwit*. 

;UT9 - + -,U6.41 6 (90 X) *»*C5.59 g. 85.5 mmol) ©THFC1 
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-7K6.41 g. 25.7 mmol) SO^'n^-^l^nftBSx^yU (11.1 ml. 85.5 mm 
ol) ©THF(16ml) M^SHTL/: 0 £b(::3 Nf(ffleWffifla#t Ltzte, V 0 u 
X200 mD&CHNBfi&TR^* 'J O 100 mO^-fiU/t/co *T$JI£# 

W7i?ov h r -57 *f -(75:25^*-* >- jft»x?-;i,) (Zi O^IUfSSf 
4(S)-[(tert - 7h^i/7j;t/#-;l/) T * J ]-2.2-^7/U*u-3(R)- 1 Ka + i/ 
-5- 7 x-;t^>* >»x*7l-£&e,*§ 1 F B i LT2.60 g (27 X) ?i/c 0 

(4) ISI (3) <DUW<t£to (2.00 g. 5.36 mmol)©THF(12 ml) Jgj&KIN 
7jcSfb^- h U 0/*7K»ffi(5.54 ml. 5.54 minoD^ftD^T, ^ST'2 B#BJ1£#Lfcc 

£ttri4(S)-[(tert - 7' h*->77 7U#x;iO 7U]-2.2-^7^to-3(R)-t K 
o^ >-5- 7 xx 71^:/* >Sff- h 'J t Fn + i/\>X h U T '/-;KH 

0BT)(1.67 g. 12.3 mmol) RVOitJlT I >(l. 15 g. 10. 7 mmol) © ; J ? □ o 
>*>(30 ml) mmzfcftT, WSCIoaStS(1.54 g. 8.04 mmol) £;0fl;tT, M 
ra«l!»U:o *a«-fi*LA:lft, HJ*A**tt(50 ml) 

atTk^^ h ') A7ic»«&t;ia»M*TJK***L. a^jcGsa-T- h sate 

N-[4(S)-[(tert- 7; ;]-2.2-i>7^ta-3(R)-b Ko + 

>/-5- 7x-;K>^;>f;H ^>JjIT i LT1.94 g (84 X) 

(5) Ig (4) ©gtfHfc£#Kl.60 g. 3.68 mmol) ZfcftT. tttffc**©1.4- 
i?*+1f>^?S(4N. 16 ml) K»KU ££T1 tfHttttLfco fc&£S£L/c 

x-r7K5 Bl)*tHliLT9i-rs»flF*3 ElttOSLfc. »£ttfcMti::* 
#T\ tefDSta**-*- h 'J 7A7k£ft(50 ml) tin*., fffcSfXT^t/Tttiij Ufc 0 
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<s**Xl:8) TWHttU ««ffc*tt**€Uai*4: fC1.15 8 C94 X) 
mp 128-1 30*0 

> H-NMR (200MHz. CDC1, ) 5 7.40-7.19 (m. 10H). 6.78 (brs. 1H). 4.52 (d. 
J-5.8 Hz. 2H). 3.86 (dd. J-7. 8. 16.5 Hz. 1H). 3.69 (dd. J-5.S. 9.7 Hz. 1 
H). 2.92 (dd. J-5.3. 13.7 Hz. 1H). 2.66 (dd. J-9.7, 13.7 Hz. 1H). 2.13 ( 
brs. 3H) 

IR (KBr) 3400. 3320. 3020. 1665. 1615. 1540 cm' 1 

# 7 

-l- fj fta©^-B£ 

( 1 ) 3-7 ; y f 'J K-2- * > (24.6 g. 0.223 otol). KSfc"*" M *^ (52. 1 g. 
0.492 ml) , THF (250 ml)£m. 4-^-**> (50 ■l)©»**K«fc'<:' 

(35.1 ml, 0.246 IDOD *»TLfc», MTl5*n«*L*:. 
g^CftS!xf;l (I200ml) tin*., *, b ******* 

3-^>s;a**s/**#-a,t5/i:u k-2- *>**fe*A*i/c 21.5 g w 

ft»lfc. *l**6l^aa**/.-eJ*IBU ******** 

iRSg 70*) »fco 

(2) IS (1) ©B«fc*» «5. 6 8. 6S.9MOl)©y^aay^>C800 Bl) 
■»*«=N-3- KX^S/>-f 5 K (15.3 g. 64.4 moI)***.. MT?17I»M« 

-;U-5- 3- Ft' 'J K-2- *>£fcfe@<*fc LT12.9 g (55X)»fc. 

(3) BIS* (781 «. 11.8 mmol)0THF (10 .1) M«ic*ft^>^^ CO. 95 
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ml. 8.0 mmol) CDTHF (20 ml) i§&£18-19 'C> 3 ^IBlTJSTlfco 
££#«#LttA<525-35 *CTi@»tt€-1.5 IBJSStf Lfcfc. tfitl.5 BftSItt 

(Il)^o'J K (172 mg. 0.211 nol) ^i^/:^ Xg (2) ©B ft ft* to (73 
7 mg. 1.99 mmol)©THF (25 ml) i§?££6 #fSjTjJ0;u 27 , CT25#W, 51-58 *C 
T2 ttNL fefi-C141*ll|«#Lfc. £Cfc7i££lNffi8l (150 ml) ICflrX., KBxf- 

«iaitt*a8ttLT»tonyiRaE^^'j*^u*7/.^uvhr77^- u:i 

?ao^>- ft»x <:J:&$MM*SU 5-^> ^;b-3- *c > s; ;u * * •> 
**#.=.;UT ;;f'J K-2- * >£*Sfe@f*t LT542 mg (8lX)»fc 0 

(4) 7jc*<bf" h »J (60* tttt. 77.9 mg. 1.95 mmol) ©N. N- *J J * )l * il 
UT I K(DMF) (2.5 ml)Mft£Xg (3) ©§B<Jffc£$l (512 mg. 1.53 mmol) 
©DMF (5 ml)&&£21-25 m C. 6 »IBT»TL/io 5£te£|5JigarC40#fffitB# 
Lrt:*, (0.19 ml. 1.6 mmoOfc^'C, 1 #|I0T»TLrt:. ft 
£*lfcfi£fctt£25-26 TCT16«FHttff INgtt (30 mOKftH^U BtSfx^ 

95:5^fDay^>- #»x^7U) JCtO^Jittfit, 2-(3- > * •> * 
;U^x;UT i y-5- ^>s;;U-2- **7-l.2- S>fc Ko-1- fcT'J ft»x* 
;U£&&@f*t UT460 mg (72X)ftfco 

(5) Ii (4) ©BWffc^tt (438 mg. 1. 04 mmol)© / * y -;U (20 mDBfi 
jft(I2N7fcBft-f b 'J (2.6 ml) £;bnx.£i&-cra# Lfc 0 5 1.4- 
*J**Vry (6 ml) tin*., mS?2.5 Lfc 0 E£ffi**ftU INi&ft 

ife^LfcSU fcjjcttttv?' "CIS** &JK£V£U Mffc*to*fcfe@ 
{* t LT401 mg (98»ftfco 

1 H-NMR (200MHz. DIISQ-d. ) d 8.38 (s. 1H). 7.74 (d. J » 1.9 Hz. 1H). 7.4 
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5-7.10 (m. 11H). 5.13 (s. 2H). 4.64 (s. 2H). 3.70 (s. 2H) 

IR (KBr) 3350. 3000. 2875. 1715. 1650. 1575. 1520 cm-' 
B 

Zfa f;u]-2-3 - KT-t $ \ K©£j£ 

(1) a-TS; -1.1.1- MJ7**o-4- 7x-M- CB#Bl© 
:B<fc*1»: 15.0 g. 68.4 woDRtf M****^ > (10.0 ml. 71.7 nnol) 
©THF (340 ■DBBKBfc*"**** (5.5 ml. 69 mraoDOTHF (30 ml) B 
iftfcin*., B*»HftTBfi-C20l*B«#Lfc. fifcBKRBxf-A (400 ml) 
*»iL#*U S*K*BT1 BBttffL*. 

ft»Lfc. 6ft£l N &B (800 ml) Kin*., BtxfAtttfflUfc. I&aift* 

♦ S/^TttBUfc. »ffl»*BBU N-(l- *>2>*-S.3.3- HJ7^tD-2- 
t Ko4">yotW-2-?DOTt^; K*»ftBf*fc LT20.5 gfcfc. 

(2) ii (i) ©iWfk-frtt (±iesc?T?#'bn^fi^EK%. 20.5 g) . 2.6- 

k+'jy (16.0 ml. 137mn>ol)Rtf^°°>*> (150 ml) o«**i=tert- 

(23.0ml. 100 mmoDfcUDX.. BBT16*B 
B*l,fc. Rfc»*l N SB (600 ml) KB*.. ftSxfK^U;, ttffift 
*tt»BB*«* h «j ^*»»RtfB****Tft»U:B* B*BBv jr* 
^itftiU BETTBBUfc. B*ftfcBB*S/U*y***^«"*H 

(89:11 «Bx**> N-(l- 

-2-(tert- ^US^f-*'^*) **->"3.3.3- h 'j 7^oyob«;H-2-f 

(3) II (2) fl)B«ft*» (24.3 g. 59.3mmol) S^a^fkt h 'J '7^(26. 
6 g. 177 wDOTt h> (180 ml) »««B-C18*Btt* bfc. BET"CT 

*b>*«*u*au bb**!***^** 1 - * C500 ml) * z **-* * m 

x**-C»ffitfc. Ba»*B«*«*-«»U ,i*»B^y*i/^^** 



3 0 



W ° 96/33974 PCT/JP96/01171 



U «ETTi*Lfc. f#t>nfcSSat£->U *y;i/*7A?o7 h /77^ - ( 
29.2 g (98%)?#^o 

'H-NMR (500MHz. DMSO-d, ) 5 8.29 (d. J « 7.8 Hz. 1H). 7.28 (t. J = 7. 6 
Hz. 2H). 7.17-7.23 On. 3H). 4.27 (dq. J = 7.2. 4.0 Hz. 1H). 4.11 On. 1H). 
3.57 (m. 2H). 2.97 (dd. J = 14.5, 2.2 Hz. 1H). 2.68 (dd, J = 14.5. 11.5 
Hz. 1H). 0.93 (s. 9H). 0.19 (s. 3H). 0.11 (s. 3H) 
IR CKBr) 3280. 2920. 2890, 1650. 1550 cm"' 
#%0»J9 

( 1 ) T-tr h7i; > (26.3 ml. 0.225 mol) &C/N. N- >> / f;Ptw^7 i Ki? 
yf-;UT-b£-^ (100 ml. 0.753 mol)<DT-b- f» U )l (450 ml) igj&£-14B# 

F (350 ml)i$«[i:^7;7-b^; K (17.1 g. 0.204 mol)&tf^ h 'J ^ A / 
S/ K (23.9 g. 0.442 mol)£fln*, 100-110 'CT'5 ^ffltt^L^o fcfcT'&mik 
7K (1100 mD^-jQX.. #t>n/w«tt(I105K £Bt£JjH;lpH 5iL/i 0 #rajglf*£«K 
£3\.i5irC-££« U 6-7xi;if'J K-2- * y-Z- * 
LT1 1.2 g (255G)®yio 

(2) Ii ( 1 ) ©§ffHfc£ttl (11.1 g. 56.6 mol), 47* (37 ml) 

scma* (so iDi)oig-&«o*i2i^fflfinifea^Lfco ££S£&£g©£T#iPL 

fcfc* (37 ml)T-f&ffiU 10K h U ^ A*iS&£JlD;lpH 5£ Ufc 0 flrffl 

•5 (400 ml) RCMN*»ffc+- h »J O^Tkjgft (300 ml) £iQ/L#£n/- 

a a^,;l,^Tdfe^LfCo 7klgK*?ftT»iSi»«'inJ*.pH 3-4 tU ffrffi 
L/c@{*£lR3l*>JfcL7Co COSfc^TjcTftfrL/cl*. 40 C CT'14B£R88E£& U 
6-7x-;bt'J K-2- *>-3- 7Wl/#>»£&&®*iLT6.9l g (57*)?#/-o 

(3) 3- / Oi?^t*i/*A#-A7 I y-6- 7x->Ue'J K-2- *>©^fi!c<i 
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M«2fcW»0^*-«f- 9 fc. BP*. IS C2) ©BWffc** (6.78 g. 31.5 
mmol) *\A-'J***> (175 ml) <K HJx**T5> (5.29 ml. 38.0 mmol) 
#£T\ >>7xx;t,***'J ;UT>> K (7.45 ml. 34.6 mmol) tftlU 3 
^>*;;UT;l/3-^ (6.25 ml. 63.0 mmol) fcSEB*** *Hft^tt*iK*»fe. 
@H*tbT5.33 g (535S)#fco 

i h-NMR (200MHz. DMSO-d. ) 6 12.18 (brs. 1H). 8.45 (s. 1H). 7.93 (d. J • 
7.7 Hz. 1H). 7.66-7.74 On. 2H). 7.32-7.51 On. 8H). 6.61 (d. J = 7.7 Hz. 
1H). 5.19 (s. 2H) 

IR (KBr) 3380. 1725. 1640. 1520. 1500 cm" 1 

( 1 ) SffO'/W^ (70.3 g, 0.500 boDOx— rvu (330 ml) 8«lw*teT* 
*,UAT >.K (22.5 g. 0.500 iol)©x*y-* (23.0 g. 0.499 Ml)*tt£l 

T30.1 g (55X)'#fco 

(2) N-C2.2- S>xh*i/x**) t«;^T; >©£l£l*#^(W2 £H3ti©;fr 

BP^> XS (1) ©Htt<fc*« (30.1 g. 0.275 mol)*x*/-;i 
(250 .l)»W,Ti;7ifh7*fkKW*7«-* (36.6 g. 0.27 

5 ion t sits*, i«ft*«**t;*ftaw*^**<«-9 8 *fc. 

(3) x*JU-(2.2- ^^^'^ fO ^>-6(lH)- *!/-5- **** 
i/U-h©**l*#**2 *W«©*fcWo*. BP*. IS (2) ©IWft* 
ttl (±Efil£T»ftnfctti*fll. 48.9 g) *x*y-;U (100 ml) * 
x*JUxh*J/y*t/^o*-»' 0.27mol)t5lc^^ Bttft** 
£$3Sfe*^ A^i: UT12.2 g#fc. 
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(4) 1-C2.2- ^xh*i/x^;tO £ 'J $^>-6(lH)- *>-5- # ;U > fi* © £ 
j£li#%#J3 tlaJfilO^rS-C^T-D/io EP^. Xg (3) ©iA*Ht;£%l (11.9 g. 
41.9 mmol)££') (80 ml)jg&*T3 ^{k 'J f- 5 Z» (14.0 g. 105 mmol) t 
Kfc£il\ Bfl<tffc£&£t§e,@(*fc UT8.19 g (76X)f#^ 0 

(5) (5- s<yi?Jl-t*>1j)l$-}lT i J-$- **V-l.6- >>t Kd-I- f 'J 

T'*To/.:„ Xg (4) ©SflU{fc-&$J (8.00 g, 31.2 mmol)£l. 4-^**-tf- 

> (100 ml) h'JifA7;> (8.7 ml, 62 moDft&T. ; J7 

t.X*U7yK (7.7 ml. 34 mmol) $ i>;UT;U=> -Ji ( 

4.8 ml. 46 mmol)£:5Efc$-ti\ Sttft^ftl^&fellftt LT7. 97 g (71%)»fc 0 

(6) (5- ^>^/lt*^*^-^7;;-6- **V-1.6- i^k Ko-1- f 'J 

g (5) ©BB-Hfc£fe (7.80 g. 21.6 mraol)£THF (80 ml) 1NE® (60 

ml) fcjfllU BtfHfc£®££t i 1«e.@(*£5.57 g#/c„ 

(7) (5- ^>^/u^-+v'*;i/^-yi'T ^ y-6- **v-i.6- yth'D-i- t«j 

i^-;U) &fc®©£fifcli£^flj2 t^«©^i*-CtTo/-Co BP*,. IS (6) ©i 
flUfb^tt) (±ieJSE£Tf#£*Uifi£fiJtfS). 5.57 g) £2-*tWU-2- 7*o^V-/P 
(150 ml) StfTK (60 ml)©i££»fi£*x 2-/f 1-2- 7"x> (21 ml. 0.20 mo 
DStf'J >Bft-7K^"f h 'J ^AZ^KfBft (21.8 g. 0.140 mol)#£T, XfiXflt 
^HJ^A (85* 15.5 g. 0.146 moDt MS SBfk^^-JSfe^B t 
LT4.82 sm~o 
mp 216-220'C 

'H-NMR (500 MHz. DMSO-d.) 6 13.3 (brs. 1H). 8.88 (s. 1H). 8.36 (s. 1H). 
8.22 (s. 1H). 7.42 (d. J » 7. 1 Hz. 2H). 7.38 (t. J = 7. 1 Hz. 2H). 7.33 ( 
t. J = 7. 1 Hz. 1H). 5.17 (s. 2H). 4.70 (s. 2H) 
IR (KBr) 3400. 3250. 1720. 1650. 1605. 1525 cm -1 
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(5- /<>i;At+^*A^7S;-2- **V-1.6- ytKo-1- 

( 1 ) N-C2. 2- ^xh + ->lf A) 7-b hT i i>>©£B£l*##W2 tra»©£ 
BrCfT-*/-. BP "5, x^;U7-tr h>f;f-H: Ko?d>J K (25.0 g. 0.202 mo 

(150 ml) 7UTth7*fhKWA7t^-* 
(31 ml. 0.21 mol) fcSfcS** B **44. 1 g#*c 

(2) x^;H-(2.2- ^xht->ifW-2^f^b ,| J *i>>-60H)- *^-5- 
a ;UsJ <*.>U-V©£jfitt**«2 fcH«®*ftTff-9^o BPS, 18 (1) © 
BttYb&M UEfiiST»6nfcftft«tt. 44.1 g) £x*y-/U (75 nOSffi 
*K ^ifynh + i/^^' 0 ^-^ (43 ml. 0.21 mo 1 ) £ 5 E& £ ii\ BtfJ 
ffc*tt**feffl*fcl/C34.1 g (iWth>f;f-htKaJ'oij Kfr*© 
JR$ 57%) ff /io 

(3) l-(2.2- ^xh + ^xfylH-yf^f'J S >» >-6ClH>- *>-5- 
>«©**aM«3 ^«^Mo/: 0 IS (2) ©BWffc*tt ( 
33.9 g. 114 Ml) *e«J*^> C170 ral) s-Wfc'Jf^A (36.6 g. 25 
1 mmol) fcKfc**, Btttt-^fci^fc®^^ 14 - 7 g (48»*fc. 

(4) (5- ^>i;;u* + -/*;U#-iUTi y-2- -6- **V-1.6- ytK 

H*©tfircl?->fc. X8 (8) © (14-3 g. 52.9 M>1)*1. 

4-5>***> (170 ml) hUxf-*TS> (15.0ml. 107 mmol)#&T\ 

^xi^^^T^K (13.5 ml. 60.2 mmol) fcKl&Stf, ZZtzOV 
A7A3 -A (8.2 ml. 79w»l)fcSie**. ittft****ftaW*^ b 

T14.8 g (75X)»fc» 
(5) (5- ^^^AttS'***-* 7 ^" 2 " ***-B- **7-1.6- 5>tK 

BPS, IS (4) ©BWfc*« 04.6 g. 38.9 moOfcTHP (140 ■Dig**, IN 
tttt (100 ml) BIU @fi<J<^«D^^ie.©T^;^ 7 X^12.0 g^ 
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(6) (5- "C> 'JJll-Jri/XJltf— )\,T i J -2- * ?jl-5- *Jf. y- lt g- ^ t K 

(5) ©Bfl<J{fc£-4i! (±IE5l£Tf#£tt/cft£fi!c%. 12.0 g) *2-/*)i-2- y 
n/<y-;L- (250 ml) Rtf* (110 ml) ®*I£igi£rf, % 2-y?->t,-2- 7-f > (41 
ml. 0.39 mol) RCf'J >®~7K*^ h 'j ^ A -jjcfttt (42.5 g. 272 nunol) 
Ts g&^Bfc-*- h (85* 30.2 g. 284 nunol) i&SU ^®<fc£& 

'H-NMR (500 MHz. DMS0-d.) 6 12.8 (brs. 1H). 8.73 (s. 1H). 8.23 (s. 1H). 
7.43-7.35 (m. 4H). 7.33 (t. J « 7. 1 Hz, 1H). 5.15 (s. 2H). 4.78 (s. 2H). 
2.41 (s. 3H) 

IR (KBr) 3600-2200. 1710. 1650, 1605. 1520 cm 
#^0>J12 

[5- 'Oyjl**i;1i;[,tf-JlT i y-6- V-2-(o- h V HO-l. 6->> h Ka-i- 

( 1 ) o- h/UT i K (13.5 g. 0.100 mWWva l 9 > (150 ml) f$fl£Kx 
h ?y fr-ta**7& h «J if- /l** 7i") U<D'J9 on y * (i.o U. 106 

ml. 0.106 mo\)£1lUz.tz'ik^ ^ST'U^P^fg^ t^„ &ETT2/3 O^ooy 
*>£S*U i8^%n;x--r;U (400 ml) £JJD;L, $Jc#T3 I#R81S#LA:o fff 
iiJ&£fliSxU x-x/PT&l\ g£TTft&£-ti\ x^;U2-y^;U^s>X-f = 
f-FbKnf h77^tDt'l/- h£fc£l3fci LT21.7 g (86«)»^ e 

(2) IS (1) CDgfl*j{fc£%i (6.25 g. 24.9 mmoDOx^y (30 nl)$tt 
i;^;x?;-;i7;> (1.80 ml. 29.8 mmol) $aTU:l ^iStr 15B*R3fis£ 
#L/c 0 x^;-;^KETta±U f#£nfcBtefo£ IN im<tl~ h 'J ^ l. 

(150 ml) irtfliU ?aa*;UAT'fciiaiL/- 0 tt.4i??$£&*lJftg*-7 ?' * -> 
OATKftL, &ETT'8i£S:fcU N-(2- t Kc + i/xf ;l,)-2-yf 
T^>'>^fitefe2 B J^'f^ ; &5.31 giffco 

(3) xf;u-(2- t Koti/xf ;b)-2-(o- h 'J /U) f 'J £ ! J >-6(lH)- *> 
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-5- h<D%mt0^m2 ttimo-fifc'Cft'ytZo BP*,, II (2) 

<DBKKfc<&tt (±ESIS-C»^nfcatiat». 5.31 g) y-A- (14 ml}$ 

3*4", ^if/l/xh + i/yf U>vd*~1> (6.0nl. 30 mmo 1 ) £ R £ £ ii\ § 

(4) IS (3) ©iWffc^tt (4.13 g. 13.7 mmo 1 ) R tf2. 6- A f- > (2.3 ml. 
20 mmol)©^°<="*> C50 mDfcftK tert-7f-AS> i *J\>*/ V A h 7 U 
- b (4.0 ml, 17 moOtta*.. 1ST8 B*mJtt#b/co Rfcft£l N ttik (15 
Oral) Kfln*.. ? ao*A AT'ttiiiLfc, *4^«*te»«tt*** HJ 
ft (150 ml) Lfc** i*«B7y*i/'5/.'C«*L, ft 

*AiO KJOfrlWWU x*JU-l2-(tert- 1+*'J**MVM 

if- A] -2- Co- h'JAO try 5 y>-60H)- *>-5- h^tefeB 

ft£:LT5.70 g (100%) *#^o 

(5) l-[2-(tert- 7 f- ;l> / * A> •> 'J AO **i/***]-2-(o- h U AO tT'J 
* S>!/-6(1H)- **>-5- aAjtf>»©£flcl***«H3 fcHtt©2rfctMTofc. BP 
*u 11(4) ©BWffc^tt 01.3 g. 27.1 mmol)^f'J ^> (55 ■!)»«+-? 
a^ft'J*^ 01.6 8. 86.7 mmoDirRlES-fc, att<fc£«l£fc&@ft t LT 
7.21 g (68%)»fc. 

(6) l-(tert-7f-*$;yf-*2/'J;U) **->-2-[5-^> ^**->* Atf-A- 
7 :;.g. t+V-2-(o-b'J^)"1.6-ytKa-l- tf'J5S>iA0 i*>©£l* 
1**4*2 fHttO^tt-Cffofc. BP*, I* (5) ©lttfc*«K6.86 g. 17. 
7mmol) Gl.i-'JtWs (70 mDfcft'K HJif-ATS> (4.9 ml. 35 mmo 
l)??£T\ ^jiW^t. 1 ) A7i? K (4.8 ml. 21 mmol) i:RE&£i^ 
«>i>A,TA=>-* (2.7 ml. 26 mmolURESiK ittfc** V* T * 

(7) IS (6) ©B*Hfc*tt CO-;;A-TA:J-A-fc©»£tt. 5.66 g. 7.86 
.ol) ©THF (40 ml) j§}Si:f h^f ^7>^^7^'j K©THF Sift ( 
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1.0M. 10 ml. 10 mmol) £fiD*.. £gT5 XfmWLtz 0 StCffi^K (150 ml) 
7^77^ - (50:50 ff*&x^- C cfc Q U 2-[5- ^> 

^;i^- + ^*;u^-;U7 $ t+v-2-(o-MJ;i-)-i,6-^t Ko-i- t''j- 

(8) II (7) 0SMfb£® (2.83 g. 7.46 mmol)t h 'Jxf^T; > C3. 1 
ml. 22 mmoDO^aay * > (25 ml)£flfcf::*#T. H8HfcJ£3|- t*'J^>$g 
f* (3.56 g. 22.4 mmoOODMSO (25 ml)&}K£fl[J;U 0 *CT'4 B^Iffl^t/Co 5 

U/ct&fD&tS7K (100 ml) USD*., K®x^;l,T'»aiL/io 
0.5 N (100 ml) &tf&ft£fc*Tft7* &7kl£gtv jr* ->o 

«ETT»«lL, [5- ^>W+^*At:-^7;;-6- **y-2-(o-h 

£ UT2.72 g (97%)f#/io 

(9) [5- ^y>J]lit*i/ii>\,#-)\,"T \ J-%- **V-2-(o-f'JAH.6-^h 
Kn-1- fj • ffm©£fiKli##0>J2 tffi8©#j£T'*T-^o IPS, I 
g (8) GDi#Jffc£%)(2.60 g. 6.89 mmol) ^D^y-A (45 m 
l)&tf* (20 ml) 2->f-*-2- :/f-> (7.3 ml. 69 mmoDRtf 'J 
I/ft-**^ h V ^ AUtMO® (7.52 g. 48.2 wwDfffiT, h l ) V 
U (855G ^W. 5.35 g. 50.3mol) ^MIL, SHfb'frttM&ltA t UT2. 43 
g (90X) 

rap 191-1 93'C 

1 H-NMR (500 MHz. DMSO-d,) 5 13.2 (brs. 1H). 9.00 (s. 1H). 8.48 (s. 1H). 
7.47-7.29 (m. 8H). 7.26 (d. J = 7. 1 Hz. 1H). 5.20 (s. 2H), 4.55 (d. J = 
17.2 Hz. 1H). 4.20 (d. J = 17.2 Hz. 1H). 2.15 (s. 3H) 
IR (KBr) 3600-2200. 1730. 1655. 1605. 1515 cm 
#^W13 
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[5- V Jltf-toT I J-2<A-9 007 *-^)-6-3f+ 7-1.6- : J 

t Ko-1- tf 'J i it — ll) 

(1) jL?-)\,4-9aaKyX>( ;f-hkKo?o'J K©£fi£l*#^#I2 tlaJSI 
CO^ftTffo^o BPt>. p-?oo^> h 'J A> (25.6 g. 0. 186 moD^x? y 

-;u (25o mi) mm*. ^{t^mtmmL, ^it^m^m^^tLx^ g 

(90%) ff/co 

(2) 4-?DD-N-(2.2-^i^*Wt') ^>XT I ^><Z)£fi£(i##ffl2 t 
R«CD*ftTtfo/c. BP"£. IS (1) OB6*J(k^«J (35.6 g. 0.162 mol)£x 
* y -;U (120 ml) T \ JT-ZhTJbrt K^xf^Tt^-A (26 m 

1. 0.18 moot KISS*, i Wfk^«l^t*»E*fe^^ /U£48.3 g»fc„ 

(3) x^;l2-(4- ?dd7x-W-1-(2,2- SJxh + i/if^) f'J = i^>-6 
(1H)- *>-5- iiJl$*i/\s- b©£fiEli##««2 tffit&®?j&~Cffr>tz 0 BP*>, 
If (2) ©gfi*)fk£&l (±fe££Ti#£nfc&£fiSft). 48.3 g) £x*y-;u 
(70 ml) iSft'K yxf^xh + ^^U^vo^-h (36 ml. 0.18 moDtS 
15**, aW(k^^l€-^Srfe^'<^t LT46.3 g*#/- 0 

(4) 2-(4- ^od7xx;L)-1-(2.2- yih + ^fA) fcT'J 15>>-6(1H)- 
*>-5- *^+:>»©^lS(i#^ffl3 tH«0^/£T'^To/r 0 BP*,, 18(3) 
0Bfl<Jffc:£<l$) (45.7 g. 116 mmol) £bf'J-;>> (165 ml) a^ffcUf-* 
A (37.2 g. 278 fnmol) tgfc£i*\ S6m£&*&tSfe£e B B fc LT33. 0 g (78 

(5) (5- y A J/* A#-A7 ; ; -2-(4-? o d 7 * iA)-6-t f V-l. 
6-^bKo-l- fcf;5S>-'H T-tr hT/l/xt K^x^l/T-fc:? -;KD£f£l*# 

tH8©73fttff-»fc. BPS. IS (4) ©Bfl*Jffc£& (32.2 g. 87.8 m 
mol)£1.4-y**U-> (260 ml) h >Jx^/t,T* > (24.5 ml. 176 mmo 

1)&&T> : J~? ij /b7i> K (21.5 ml. 95.9 ramol) tJ5lt>£ih $ 

£K^>>>;UT;t<=j-;u (12 ml. 0. 16 mol) tfiCES«, B Wft^tt^'O ^ 
T;U:D-;KZ>ig£8D£fce,@f*i UT39. 3 g (85%)f#^ 0 
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(6) [5- '<>y/bt^ , >*A^-/t'T ; ;-2-(4-7DD7x-;0-6-t^y-l. 
6-v>t Ko-i- f'J i S>— JU] T-t hT7U-rt K©£l£l*##0»J2 t|5H£©:£ft 
T'ffo/Co IP 5, Ii (5) ©B6*Hfc&1£l C<>yA7A3-AtOfi^. 38. 
7g. 73.9 mmol)£THF (250 mOSS*. 1NE& (190 ml) t&SU Btflft£ta 

(7) [5- ^>y;it*i/*A#iA7:;-2-tt-?oo7xiA)-6-t+V-l. 
6--^b Ko-l- h*U i y-;H MO*flc«#3|W2 tra*©^TtT-afc. BP 
^ 18(6) ©BA*Jfb£«D (±E5lST»^n*:a&*tt. 36.8 g) £2-;^ 
;U-2- 7*0/^' -tl (460 ml) SCf7jc (190 ml) ©&£&(£*. 2-yf-;i/-2- 7' 
-r> (78 ml. 0.74 ■oDRtf 'J >»-7X^f- h >J ^ A -7K?D8l (84.2 g. 540 mm 
ol) #£T. ®&St»-*- M -iJA (80% 3-*T. 58.5 g. 517 mmol) tftlU S 
®fk£&£&feghF B fc LT26.6 gf»fc 0 

rap 220-224'C 

1 H-NMR (500 MHz. DMSO-di) <5 13.29 (brs. 1H). 9.01 (s. 1H). 8.47 (s. 1H). 
7.60 (d. J * 8.5 Hz. 2H). 7.53 (d. J ■ 8.5 Hz. 2H). 7.44 (d. J - 7. 1 Hz. 
2H). 7.39 (t. J = 7. 1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 5.19 (s. 2H). 
4.53 (s. 2H) 

IR (KBr) 3320. 1725. 1665. 1610. 1515 cm"' 
$#0114 

s>b Ko-i- try i y-A*] B*e©£fi£ 

( 1 ) x^^4-> h + ;f-hbKa?oiJ K©£fi£(*#%#J2 

Oo^ftTff-a/io 1P£. (25. 6 g. 0.199 mol)£x* V ( 

250 ml) ttffc**fc*LSU BWffc£tt£»#fe*Sfl t LT40.5 g (94 

(2) N-C2.2- i>x h + i/if L ;U)-4-y V*i/OZTl iJ>0&f$t.\t&%Qi\2 
fc^*©^fe"Cfifofco BP5. If (1) ©Bttffc£to (38.8 g. 0.180 mol)£ 
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J->1 (130 ml) jg«fT7;;Tth7;bfh Ki?ifA7t^-A (29 

ml. 0.20 nol) fcElt**, BWfk**€*tf«5fta i W*^**60-2 

(3) xf;u-(2.2- j;xh + i/ifA)^(4- > h*->?x-;u) hfU 

ii (2) GDBttfb-sfcj (±Efi£t?»*ftfcfi£*tt. 60.2 g) ^9 j 

-Jl (70 ml)&& ( K y*f h*5/yf-l/>-^o*- h (40.5 ml. 0.200 m 

(4) 1-C2.2- yxh*->xf-^)-2-(4- / h^ri/7ix;U) f 'J • >-6(lH>- 
*>-5- *;U*>tt©#lSI**#iW3 «ft5)^tfi./:, BP*k II (3) 
©Bfi*Jfb£iai (33.0 g. 84.5mmol) (120 ml) 8*«t\ a^fb-'Jf-^ 
A (27.1 g. 202iwnol) fcEfc**, Btt<fc*»**felMli: tT25. 1 g (82%) 

(5) [5- ^>2;;l/**->Jt7^sHx^7 ;>-2-(4-/ h + ^7xi;lH-t*V 
-1.6- ytKo-t- fcf'J5S>x;H 7t f7Af k Ki^xf A7t^-/^IS 
li#^0»J2 tra*©^tt-ClTofc. BP*.. II (4) ©BWfb#tt(24.6 g. 67. 
9 nunol) *\A- ; J***y (200 ml) *«»K MJiW;> (19 ml. 0.14 
mol)#tET\ > , 7xX/li}?^t« | j^7i'K (16.8 ml. 74.9 mrool) tSI&^tK 
$ ^{;^>^;l/T;l3-^ (9.1 ml. 88 mmol) B&*Hb£%) ; &&&*S 
alt LT 18. 8 g (59515) WKa 

(6) [5- ^y;lt + ->*^=H-^7i;-2-(4-^ F + ^^-ilH-t+V 
-1.6- ^tKo-1- tf'J 7* hTfcxb K©£j£li##0!l2 fcl§I»© 
^ttTfT-afco IS (5) ©Bttfb£% (18.1 g. 38.7 mraol)£THF (130 
ml) INJfeSe (100 ml) tfflIU Bfi*Hb£&£^fr&£fej£*&£®t* £ 

LTl6.5,gf#fc 0 

(7) [5- ^yy;lt+'>*^^7 i y-2-(4-y h*'>7 ii;l)-6-t+V 
-1.6- ytKa-l- fc'U $^x;U] #S©£j£li#^ffl2 il^ft©;£j£T'fT^ A:. 

bp*., xg (6) ®BKHb£& (JiEStex-ff^n/caifiSt^i. 16.5 g) £2-/ 
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7a'* J -)l (.240 mD&tf* (100 ml) ©fi'&S&'K 7 
r-> (41 ml. 0.39 moDRtf'J b 'J ^A-tK«I^ (44. 1 g. 283 mm 

ol) #&T> b 'J^A C85% "£W. 28.8 g. 271 mmol) tffllU S 

jSffc^ J &*Rfefe B H at LT14.4 gt#^o 
mp 195-200'C 

1 H-NMR (500 MHz. DMSO-d.) 6 13.2 (brs. 1H). 8.93 (s. 1H). 8.44 (s. 1H). 
7.47-7.42 On. 4H). 7.39 (t. J = 7. 1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 
7.07 (d. J = 8.8 Hz. 2H). 5.19 (s. 2H). 4.54 (s. 2H). 3.82 (s. 3H) 
IR (KBr) 3300. 1725. 1660. 1600 cm - ' 
##0J15 

[5- ^>^;t/^+^7^/l/^— ;ur ^ y-2-(4-— ha^ x — yw)-6-*+v-i. 6- : J 

( 1 ) x*;U4-x ha<>X>f ;f-btKD?DiJ K©£fi£{i###l2 tlslfil 
(Dyj&T'iTitzc BP 5, 4-x haO'/xh (26.5 g. 0. 179 mol)£x* J 
-Jl (250 ml) JSte*, i&fl^jOfcir&SU ltfJ<fc-&«3£&fe&H , &£: LT35.7 g 
(86 X)?#/co 

(2) N-(2.2- >^-/xf-;U)-4~- h d^O^T S *^ >©£fi£li#%0>]2 i: 
IsJ^O^&Tffo^o BP*., IS (1) ©@Wfk^«3 (34.7 g. 0.150 mol)£x 

(120. ml) f^fS^. T ~ J T-tr hT^xt Ki?if^7-b^-^ (24 m 
1. 0.17 mol)i:5l&<*1i\ B em£ft£^fri££©.®(*£42. 4 g?#^„ 

(3) x^;H-(2.2- i?ih^^if^)-2-(4- -hn^i-^) f'J \ i>y-§ 
(lH)- *>-5- 7>;Ut**'>U- b®-&fiSt(*#^l2 t^tSO^feTtfo/co Bp-£, 
Ig (2) Olftfb^ (JiiaSCoT'^^n/ifi^fiJt^D. 42.4 g) £x*y-;U 
(65 ml) i?xf-;lx h4-i/yf-U>vo*- h (34 ml. 0. 17 mol) £5 

Bfl^fb^^^fe^i: LT49.0 gf#/c 0 

(4) l-(2.2- i?x h + ->xf-;U)-2-(4- -ha7x-/U) tTU * i?>-6(lH)- 
*>-5- *;U^>tt©^B5c(i#^J3 tffi&O^iETtT-o BP*., IS (3) 
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©i«<k^«b (48.1 g. 0.119 mol)£fc*'J v>> (160 ml) 3^fc'J^t7 
U (38.1 g. 0.285 BoDtfifc*** 1 (M£&*fcfefce B B i: LT26. 7 g (59 %) 

6-^bKo-l- k''J;^H 7t hT^f k KJ?if ATt^-A©^)Stt# 
%0»J2 tm&OJj&rft^fro EPt», I§ (4) ©B0<Hfc£® (26.2 g. 69.4 m 
mol)€-1.4-^*+-9-> (220 ml) £ft<K h'J^W; > (19 ml. 0.14 mol) 
*?2ET> — A/*X*U 'I'TiJK (17.9 ml. 79.8 mmol) t£Ifc$-t*\ * 6 

lc^>^;UT;l/^-;u C10.5 ml. 0.101 mol) gfi*Jft£ ! 8)£f«& 

£«f&tLT24.5 g (73 %) m~o 

(6) [5- ^V^t + ->*/^:-;l'7;;-2-(4--l'D7x-^H-t+7-l. 

Ttf-p/;o BP*>> II (5) OBttft'&t*] (24.0 g. 49.7 mmol)£THF (185 ml) 
1N£8E (140 ml) BIU BW<k^tt*«*fe»fit LT20.4 g (10 

0 

(7) (5- ^>'>;l/**V*A#-^T i ;-2-(4-i ha7 iiA)-6-t*V-l. 
6->?t Ka-l- f'J • i^iA] ftgfc®£l3cl*#^0iJ2 *E«©^*"CfTofc. BP 

Ii (6) ©iK{fc*«) (20.2 g. 49.5 wnol)*2-y -?a'<J-A, 
(310 iDfttf* (130 ml) 2-*t1V-2- Its (52 ml. 0.49 mo 

DSC/ 'J >it— itfkT h U A—TkfDtt (56.4 g. 362 mmol) #£T\ 3£iS3ti* 
tpj^A (85* M". 36.9 g. 347 mmol) fc&SU SHrt:*tt£**€.£fifc 

LT20. 3 g (97 X) ftfco 
mp 240-243*C 

1 H-NMR (500 MHz. DMSO-d.) 5 13.3 (brs. 1H). 9.10 (s. 1H), 8.51 (s. 1H). 

8.37 (d. J = 8.8 Hz. 2H). 7.79 (d. J = 8.8 Hz. 2H). 7.45 (d. J = 7. 1 Hz. 

2H). 7.40 (t. J - 7.1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 5.20 (s. 2H). 
4.53 (s. 2H) 
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IR (KBr) 3650-2800. 1720. 1670. 1610. 1530. 1505 cm 
#%fif>J16 

[5- <>yAt + ->*;^'^T;;-2-(3.5-y-ho7ii;l/)-6-t*V-1.6- 

( l ) i^;l/3.5-^~ hn'<>x>r ;f-t>tFo?D'J K©£fiS(*#%ffl2 t 
l^tlO^i^T'ff o/co BP^. 3,5-^I>d / <//-MJ/1 (25.2 g. 0.130 raol) 
&2.9J-)\, (250 ml) &{t*9£t&SU i6^ffc^^^lSfe^ B 1i i: 

UT34.5 g (96 %) f#/c 0 

(2) N-(2.2- h + ->xf-;l)-3.5-^- hnA:>XT * i?>CD4-fi!c{±#WJ 
2 fc|5jfc©:fr&-eff ofco 1P*>. Xg (1) ©@ttft:£«& (34.4 g. 0.125 mol) 
■£x^y-;b (130 ml) T i yT-tr h7^ft V S J 3.* J\,7 9 - M2 

4 ml. 0.17 mol) SW<k^ ! B!l ; £:^t;#f8fe@i**46. 8 %%tz 0 

(3) x^;H-(2.2- ^xh^^xf;l)-2-(3.5- i>xho7xx;l) £ 'J S ^ 
>-6(lH)~ *>-5- h<D£fi&(i£#0l]2 tlH^CD^^Tft o fco 
BP^ IS (2) ©B8*rtb£«2) (±I£5ETi#£nfcffi£fi5tftl. 46.8 g) £x* 

(65 ml )&***, j;xf ^xb + i/yf b>?o*-h (34 ml. 0. 17 mo 

(4) l-(2.2- ^x h*i/xf-;lO-2-(3.5- ^hD7i^) tT.»J $ S> >-6(l 

H)- *>-5- *;u*>a©£fi*ii#*ffl3 tra»o^rtt-cff-pfco EP^>. Xg ( 

3) ©ifi*J<fc£ftl (36.7 g. 81.5 mtnol)£t: 'J (120 ml) H^ff; 

(26.2 g. 0.196 mol) lWffrfrtt**»fel&fl t L"C22. 6 g ( 

66 X) ?#/i 0 

(5) [5- ^ > ^^t + i/i? Jlt'x^T ; ; -2-(3. 5- ^ x h a ^ iXJl)-6-t+ 
7-1.6- 'J t Ko-l- t*'Ji^x;H T-t hT;i/r t K^xf-yl/T-tr^-^©^ 
j£(*#^#J2 tl^&O^&TfT ofc 0 BP*,, Xg (4) ©gtfJ{fc£® (22.2 g. 
52.6 moDZH-ittf-V-y (200 ml) fcft'K h »J xf-;UT £ >(14. 5 ml. 0. 
104 mol)#£T\ ^7xx;i/*7*'JA7^F (14.2 ml. 63.3 mmol) 
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ZHZtyiSbTA,*-* (8.2 ml. 79 mmol) fc5cS£-ti\ SMt&fat^ 
y i>JlT>lo-)l<Dm£®*:ft&*'()lk UT5.38 g (17 X) 

(6) [5- ^>yAt*'>*^t^7; ;-2-(3.5-^ho7x^H-t + 
7-1 6- ytKo-l- f'J • i?— ;H T-b hTJU-r t K0£fiJttt1MHH2 tlaJEI 
©tfifeTMTofce Ii (5) ©gWfk^ttl (/OS>*TJU3-f 

tt. 5.37 g. 8.86 mmol)£THF (110 Bl)»tt*, 2NSB* (80 nOttilU 

(7) [5- ^> i?^t+i/*^#i^T ; ;*(3. 5-i?i h o 7 xiA)-6-* + 
V-1.6- i?t Ko-1- tf'J Si*-'!/) K»©^fltli#*ffl2 fcI5I«0^ife"CfTo 
fc 0 BPS, II (6) ©gftft:£0!l (±ESlST»&nfc«^ffi«. 5.55 g) «■ 
2-yf-^-2- ^"avV-^ (60 ml)Rtf* (25 ml)©&£&«£*. 2-yf"^-2- 

(9.4 ml. 89 nol) h 'J ^ Z*-*fQtt(9. 68 g. 62.0 

anol) #fcT, aa««* HJ * /» «5X 6.88 g. 64.7 noDfcftaU 

'H-NMR (500 MHz. DMSO-d.) 5 13.5 (brs. 1H). 9.17 (s. 1H). 8.95 (t. J - 
2.1 Hz. 1H). 8.74 (d. J - 2.1 Hz. 2H). 8.55 (s. 1H). 7.45 (d. J = 7. 1 Hz. 
2H). 7.40 (t. J - 7.1 Hz. 2H), 7.34 (t. J • 7. 1 Hz. 1H), 5.21 (s. 2H). 
4.59 (s. 2H) 

IR (KBr) 3320. 3070, 1715. 1660. 1505 cm -1 
#^£ffil7 

-l- e>; i *j=-k] fta®fc* 

(1) ?oaMi (100 ml) ts.9J-i\' (200 ml) OR-fcttKJK&T, a ft 

ml. 2.67 nol) *1 W^tftlTFlfc. 0 lCT30aW«#Ufc 
tiL 3-S/T > t'J V> (25.5 g. 245 mmol) ©?no*;UA (300 ml) 
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? o "J Kfcfcfeteftt LT50.5 g (925K)?#/-o 

(2) Ig ( 1 ) ©Bfl*Hfc£ftl (50.0 g. 0.224 mol)©x*y-yu (200 ml) 
»J-*fcT, T i J T-fe hT;U7=t Ki^xf A7t^-A (37 ml. 0.25 mol)t 
h »Jx^;UT = > (35 ml. 0.25 iol)*llDAfctt, £iBT5 B$raffi#Uc 0 

y -^£&bett-s*u ?#^n^»ttrl**iN7KBPfb^ h o i**mmwo mi) 

ETTMtL, N-(2.2- yx h^i/xf ^)-3- 1' 'J ^ > * ii^ >^ 

£ti*fe*-f ;i>£55.0 gff^o 

(3) xf L ;n-(2.2- •yxfti'if-;i')-2-(3- e»js>;to t:»j $ ^>-6(iH)- 

*>-5- h©£l£li##0l2 t^©^^T'ft ofco WS. IS 

(2) ©Bttflsfctt (iEgt&T^'in^fi^BSca. 55.0 g) £x*y-;U (10 
0 ml) &>$*K yxf;ix h + S/yf-U >vo*- h (51 ml. 0.25 mol)t££ 
3"tt\ itt<fc£ta£ftfefcH B BtLT53.0 g'#fc 0 

(4) l-(2.2- i^x h*^xf-^)-2-(3- f'JiW f U > 'J >-6(lH)- *>-b- 
#JUtf >fi*©£fi5t(i£#0iJ3 ir^^O^ftT'ffo^o BP5> II ( 3 ) ©i ftffc 
£«&(50.2 g. 139 iraiH>l)££y >>>(200 mOJSiK'K a^fk'J^^A (43.1 g. 
322 mmol) iftffc£fSl£3£rafe@(* t LT33. 0 g (66%)?#^ 0 

(5) [5- ^>^;l/^+^7j;i/^x;ur i y -6- ^-*-V-2-(3-lf U i>h)-\, 6-^ 
t Ko-i- e 'J ; i^xi] r-t hT;i/xt K^xf- /UT-tr *-;!✓©<&$ 

2 tl^SICD^ftT^o/Co BPS. Xg (4) ©B (32.5 g. 97.5 mmol) 

*1. 4- S> (250 ml) h'Jxf/P7;> (27 ml. 0. 19 mol)??flE 

T, y7xxAt^*»JA7^F (26 ml, 0. 12 mol) tSCSSih S^ICO-J 
)lTJia-;l (15 ml, 0. 14 mol)i5l£3-£, Btf]<t&®£m&&&b LT30. 8 
g (72X) ?#/Co 

(6) [5- ^>i>***^AiH-A7 $ y-6- V-2-C3- tf 'J SW-l. 6-i> 
h Ko-1- e«J i 7-b h7^fb K©£f£li#^flJ2 tl^<i©^&Tft 
ofc„ 1P£, IS (5) ©itoffc£tt (29.9 g. 68.2 mmol)£THF (250 ml)&& 
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«K \m& (180 ml) t&SU gtfHfc£fel££trtSfe®tt£25. 4 g$fc 0 
(7) [5- ^>t;;U^+->*;U^-;l/T i y-6- **V-2-(3-fcT>J S>JU)-1.6-i> 

is (6) ©BW<b-&tt c±csi5 , ci»&n^atifitt. 25.4 g) G2-***-2- 

7w<J-* (430 ml) (180 ml) ©E£fc&<K 2-***-2- ( 

72 ml. 0.68 ■oDRtf'J M (74.5 g. 478 mmol) fiF 

£T\ S**BI-*- h 'J (8535 53.0 g. 498 mmol) fcftiU a®ffc£ 

mp 189-190'C 

i H-NMR (500 MHz. DMSO-d.) 5 13.3 (brs. 1H). 9.06 (s. 1H). 8.74 (dd. J = 
4.9. 1.6 Hz. 1H). 8.70 (d. J - 1.8 Hz. 1H). 8.50 (s. 1H). 7.94 On. 1H). 
7.56 (dd. J - 7.9. 4.9 Hz. 1H). 7.45 (d. J = 7. 1 Hz. 2H). 7.40 (t. J = 
7.1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. IH). 5.20 (s. 2H). 4.57 (s. 2H) 
IR (KBr) 3380. 1720. 1660. 1600. 1510 cm" 

15- ^>^tt^**#i*7;;^ **y-2-(4-fcrys>>to-i.6-:>t Ko 
-l- try s i*—*] #s*©£j£ 

(1) 4->7;e'jy> (23.9 g. 0.230 mol)©> * (200 ml) iSifcl^ 

b + i/W* 9 S~*f*& ^ 5 - 0M ' 5.0 ml. 25 mmol) 
S}gT'7 t^o (1-5 ml. 28 ramol)£Jjnx.5lo£ I t , it Ufcfc, 

-r r i yr-tr FTiU-rt Ki^if'T-b^-A (38 ml. 0.26 niol)£flB*-, ^ 

ft-h h 'J ^A7fc&ft (500 ml) (wtDiL. * o o*JUATttffi tfc 0 ttttSffi*** 
M^5r*^-5/.t?tt«U KETT»tt«*U N-(2.2- yihti/if*)- 
4-f'J s;:/* 5 i>>£*t?*&@<**80.6 gfffco 

(2) x*M-(2.2- ';xh + J/if*W4- fcf »J S^JU>-Vf 'J 5 5>>-60H>- 
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(1) <DUm<t&® (iiSElSTf* £n/c 80.6 g) fci^y-^ (10 

Oral) ^xfUh + ->yfl/>7ot«-l> (52 ml. 0. 26 raol) t 

(3) 1-C2. 2- iJxh + i/xfA)-2-(4- e»;^;U)-e<J * -^>-6(lH)- *>-5- 
*;l^>gE©^BXli##0>I3 tffiftcD^Sj-Cff^/co BP^. Ig (2) ©Bftffc 

(56.7 g. 179 ramol) ££U ^^(220 ml)igjfc<K a^ft'Jf-^A (57.5 g. 
430 mmol) £g££-t*\ Bfl^fc£&£&#»feiJ5«S t LT32. 1 g (54K)f#fco 

(4) [5- ^>^;i/3}-+i/*;u^-;i/T ; y-6- **y-2-(4-t?y s>no-i.6-s> 

2 tHeiO^ST^f-ofco IS (3) CDBtfjfl:^ (30.8 g. 92.4 mmol) 

£1. 4- 2> (230 ml) «K h'iif/l7;> (26 ml. 0. 19 moDfiPtET, 
y7xiAt^*'JA7^K (24 ml. 0.11 mol) t£Eo£l*\ *«oH^>^^T 
/Ua-;l> (14 ml. 0.14 mol) fc£fc£-t*\ lWfk^tt**Sfe*l* i: LT28.4 g ( 
70K)»/c o 

(5) [5- ^>y;^^i/*At-^7;;-6- *+v-2-(4-tr«; s>no-i. 

->tz a BP*,, II (4) ©StfKfc£® (27.7 g. 63.2 mmol)£THF (250 d1)£*)E 
■K 1N£B? (180 ml) BiU Bfi-Hfc£$£#£;*£&llf*£24.7 gf#fc„ 

(6) [5- «^>^^**->*;UsK-^T Z y-6- **V-2-(4-fcTy i?;U)-1.6-i* 

If (5) (DUmtG® (±£5irt'f#£ftf.:ft£6!c1il. 24.7 g) ^2-/^)1-2- 
■Ja>*J-)l (400 ml) Stf* (170 ml) ©£££&*. 2-^^-2- 7f-> ( 
67 ml. 0.63 moD&tf'J >»-*3|-*- S 'J^AHTkft^l (69.0 g. 442 mmol) ft 
£7\ ffi&^K*- h »J «5 A (8535 49.1 g. 461 mmol) irttlU SS<t£ 

%^Hfe^B B a i:LT21.7 g»fc. 
mp 216-219'C 

1 H-NMR (500 MHz. DMSO-d.) <5 13.3 (brs. 1H). 9.09 (s. 1H). 8.76 (d. J = 
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6.0 Hz. 2H). 8.50 (s. 1H). 7.51 (d. J = 6.0 Hz. 2H). 7.45 (d. J = 7. 1 Hz. 
2H). 7.40 (t, J - 7.1 Hz. 2H). 7.34 (t. J - 7. 1 Hz. 1H). 5.20 (s. 2H). 
4.55 (s. 2H) 

IR (KBr) 3370. 3260. 1725. 1665. 1595. 1525 cm" 1 
$%0tJ19 

15- /oyjw+^an'tf-rt'T- y-6- v-2-(2-^xx/u)-i.6->> t Ko 

-l- tr»j i yx/u 

(1) xf/l2-ft7xy*;^v"f;f-FtFD?D'j F©£fi5cl*#^#J 
2 J:H«©fffeTfTofc. B|J*>, 2-ft7x>M^MJ^ (25.2 g. 0.231 
mol)£x*y-;U (250 ml) fcte<K Eft** t&S U BWfb^«*«SfefeB H B 

t LT16.3 g (37 X) #/co 

(2) N-C2.2- j;xh*S/xf-^)-2-f-^7x>*;Ust5^S ^>©-&BEll#^ 
0tj 2 fcHIIO^ttTtT-sfe. W*. XS (1) ©lttfc*tt C16.1 g. 84.0 mmo 

l)£x*y-/u (65 iDW^TSyTthTAft K^if^7-t^-;i ( 

13.5 ml. 92.8 mmol) fcElS**. HWfl^tt********** **30. 4 g*# 



*>-5- *A,sJ?+->U- h©**tttMf«2 i:l§l«<Z>^&T*Tofco HPS, Xg 
(2) OBttft^tt (±EKfcT»&ftfcfi£*tt. 30.4 g) £x*y-;K40 



(4) 1-C2.2- yxh*J/xfA)-2-(2- fx-W e»J i^>-6(lH)- *>-5- 
***:/»®*l*l*#*«3 BP*., Ii (3) ©BWft 
&® (17.7 g. 48.3 mmol)£ (65 nl)*tt»K a^ffc'J^A (15.5 g. 
116 mmol) fcRfc**, t LT12.2 g (75 X) Wfc. 

(5) [5- ^>-?;lt + ->*^-^7;y-6- t+V-2-(2-fi-'l')-1.6^ 
t Ko-1- f'J i i>x;U] T-b hT^xk K^x^;U7-tr^-;U©^fi5tl*#^^ 
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2 tmmoX&X'ft^Ka IS (4) ©Btt{fc#<& (11.7 g, 34.6 mmol) 

£\.4~'J**"V-> (100 ml) £>£f > h'Jxf;l-7;> C9. 5 ml. 68 mmol)??£ 
Tx y?x — ;U*X*U>UTy K (8.5 ml. 38 mmol) fcgEl>£-t*\ 
;U7;i/n-;i/ (4.5 ml. 43 mmol) iKE££-t2\ UfiitG® to V JIT Jl z> - )l 

J\,t LT13.9 g (83 X) »*:„ 

(6) [5- 0^mi/*]bt^7;;-6- ^+7-2-(2-f-i-yl')-l. 6-^ 

ot, BPS, Ii (5) ©iWfk#tt CO^TAS-AtCfi^tt, 13.7 g. 
28.3 mmol)£THF (100 (75 lOtJIlU B ft 3" 

-fl/tUTl 1.8 gl#/c„ 

(7) [5- ^>^t*^*A#iA7;;-6- 5i-*-V-2-(2-f-x-A)-1.6-y 

ii(6) ©awffc-frtt (±eKGre»£*ifcfi&fifttt. n.8 g) ^2-yf^-2- 

^n/<;-A (175 ml) (75 ml)©fi£»tt«K 2-**fr-2- ^x>C30 

ml. 0.28 mol) StfU h 'J t7 Z» ~ 7KfD%F (32.2 g. 206 mmol) 

T, Wfemmi-h <)^l* (80* H-W. 22.4 g. 198 mmol) tfilL, $Bft:&ft 
£&3SfegiiII t LT10. 4 gf#/c 0 
mp 151-152'C 

'H-NMR (500 MHz. DMS0-d.) <5 13.44 (brs. 1H). 9.00 (s, 1H). 8.44 (s. 1H). 
7.85 (dd. J = 5. 1. 1.0 Hz. 1H). 7.45-7.41 (m, 3H), 7.39 (t. J = 7. 1 Hz. 
2H). 7.34 (t. J = 7. 1 Hz. 1H). 7.20 (dd. J = 5. 1. 3.8 Hz. 1H). 5. 19 (s. 
2H). 4.86 (s. 2H) 

IR (KBr) 3600-2200. 1730. 1650. 1600. 1530. 1500 cm 

mmmi , 

2-(5- '<>y^t+'>*;l/^7i;-6- **'J-Z- 7iiA-1.6- i?t Ko 
-1- f'J ^ ^;W)-N-(1- h *) 7Jl*n-2- t+V^o £>U) 7 
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(l) (5- ^<>s;;u*+s/»;UjK-^t s y-6- **'J~2- 7x-;u-i.6- 

Ko-l- tf i >>-;U) St8l (#%<W2 <D&m<k&ti>. 8.57 g. 22.6 mmoD&tf 

3 - 7 :;-l,[,|- h "7 ;U * a -4- 7x-/U-2" 7 9 J ~ h (#2*0*11 ©SSSffc 

5.91 g. 27.0 mmoOODMF (75 ml) £i8nrWSCI0£8?E (5.20 g. 27.2 m 
moD&tfHOBT (6.10 g. 45.1 mmol)£Snx., ££T16BHUJifttt Ltz 0 JgCSfcSrO. 
5 N (500 ml) KtPX.. SM*if-*"Cttai Ltz a fftiBffi£fe?tJi&&*^ h 

«ltB^^»*Sl/T»^n7t3git*^'J Ji¥)l*7 YV^V 4- (83:17 

?DD*AA-fttlf/l/) {CJiO^UfflUJlU 2-C5- *c > a* 
Jl7i y-6- 3I- + V-2- 7i-W.6- ytKo-1- £'J > S^)-N-(l- ^ > ^ 
^-3.3.3- hU7^3j-o-2- fc Ko + S/^a fcTAO T-b*5 K^jRfe^i: IT 

11.4 g (87X)»fc. 
dip 198-202'C 

•H-NMR (500MHz. DMS0-d. ) 5 8.85 (s. 1H). 8.43 (s. 1H). 8.32 (d. J = 8. 
9 Hz. 1H). 7.08-7.54 (in. 15H). 6.70 (d, J = 7. 1 Hz. 1H). 5.19 (s. 2H). 
4.41 (d. J = 16.3 Hz. 1H). 4.25 (d. J « 16.3 Hz. 1H). 4.07 On. 1H). 3.90 
Cm. 1H). 2.92 (dd. J = 14.1. 2. 6 Hz. 1H). 2.75 (dd. J = 14.1. 10.4 Hz. 1 
H) 

IR (KBr) 3430. 3370. 3260. 3080. 1705. 1660, 1600. 1520 cnf' 
(2) Jbtet Ka^i/ffc'frttl (2.00 g. 3.44 ■ol)oyyf , ^*t«*'>K (DM 
SO) (15 ml) &tf (15 mDfcftU:, WSCI©J£B*£ (6.60 g. 34.4 fflmol) 

R^^^aaiftS (1.1 ml. 13 mmol) £tffl;U §iST2.5 VZlSifiLWLtio 
£1 N VSM (150 ml) CUB*., fttti^HftHSLfc. KB*** h 

■r' 

29 g (65%)?#/c 0 tOfcO*^DD*U- ^s^-9"> (l:l)ft'>£?¥&AU life 
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ISA £858 mg&*io 
rap 186-1 88*C 

'H-NMR (500MHz. DMSO-d. +D 2 0) 6 8.40 (s. 1H). 7.50 (t. J = 7.3 Hz. 1H). 
7.44 (d. J = 7. 1 Hz. 2H). 7.30-7.42 On. 7 H). 7.10-7.22 (in. 5H). 5.18 (s. 
2H). 4.21-4.43 On. 3H). 3.12 (dd. J - 14.1. 2.1 Hz. 1H). 2.60 (dd. J = 1 
4.1. 11.4 Hz. 1H) 

1R (KBr) 3280. 1725. 1650. 1600, 1515 cm" 
MS (CI. positive) m/z 579 (MH * ) 

2-( 5 - 7 :;-6- **V-2- 7x-^-1.6- ytKo-1- V l ) I S>;iO-N-(l- ^ 
yyiV-Z. 3. 3- h'j7^tD-2- t + V^nt'A) T*9l F©#J5£ 

OMffcfcia (734 mg. 1.27 mraol)©x*y-;L< (20 mO&tfTHF (2 

0 ml) m&t&iBLlzi N tm (0.2 ml) £fin*./.:'#, mm%m%T\0% ^=7 ! J^U 
Btm (270 mg) tfln*., *3R»H«T38£T6 B#fffl##L/Co 

£ ^ ? y - L7\i 0 5 a* *£fct u t f# £ n/c mm & i/ * ? * * 

^ffiffc^Wj^ttfelSBli: LT466 mg (835K)?#/Co *0 ? n d * /I/ X.- ^ 

(3:l)**£>WBi&U &&£.ii£343 mgf#/c 0 
mp 208-21 TC 

1 H-NMR (500MHz. DMS0-d. +D a 0) 6 7.45 (t. J = 7.3 Hz. 1H). 7.09-7.35 ( 
m. 10H). 4.18-4.36 (m. 3H). 3.12 (dd. J = 14.1. 2.2 Hz. 1H). 2.61 (dd. J 
= 14. 1. 11.5 Hz. 1H) 

IR (KBr) 3420. 3260. 3050. 1645. 1610. 1540. 1515 cm" 
US (CI. positive) m/z 445 (MH * ) 

2 -(5- a;>^;U^- + ->*;U^^;1/7 J -2-(4-7 Jl*a 7 * :=Jl/)-6-** 7-1. 6- 

^tKo-i- try i ^;u]-N-(i- * > ! J ^-3. 3. 3- M7;u*o-2- t+y^o 
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(l) 2-[5- ^>^;u**s/*;b4?-;UT 5 y-2-(4-7^*D7x — ;u)-6-^-* 

7-1.6- tT'j 5 ^;U]-N-(1- ^>*^^-3.3.3- MJ 7 * * o -2- t 

[5- ^^v?;l/^+>*;L/^-;UT i ;-2-(4-7^to7x-;i)-6-ttv-i. 6- 

1.90 g. 4.48 mmol)£DMF (15 ml) »K 3-7-y-l,l,l- H;7/U 
*d-4- 7U-2- 79 J -to (##tWl OSSft-^te. 1.00 g. 4.56 mmolX 

(1.03 g. 5.37 mmoD&tfHOBT (1.21 g. 8.95 nmoD&fflSU S 
tt<fc£&£iSe.£iP B fcLT2.49 g (93*)t#fc 0 
rap 242-245'C 

1 H-NMR (500MHz. DMSO-d. ) 6 8.86 (s. 1H). 8.41 (s. 1H). 8.33 (d. J = 8. 
6 Hz, 1H). 7.42-7.46 (m. 4H). 7.39 (t. J = 7. 6 Hz. 2H). 7.34 (t. J = 7.2 
Hz. 1H). 7.16-7.24 On. 5H). 7.10 (d. J = 8.0 Hz. 2H). 6.71 (d. J = 6.7 H 
z. 1H). 5.18 (s. 2H). 4.43 (d. J = 16.6 Hz. 1H). 4.22 (d. J = 16.6 Hz. 1 
H). 4.07 (m. 1H). 3.90 (m. 1H). 2.92 (dd. J - 14.2. 2.8 Hz. 1H). 2.72 (d 
d. J - 14.2. 10.4 Hz. 1H) 

IR (KBr) 3410. 3250. 1705. 1660, 1600. 1525 cnf' 

(2) ±t£t Ko + S/ffcfctt (2.08 g. 3.48 mmol)£DMS0 (15 nDRCf MUi> 
(15 ml)©i££fgte*-CWSCI©m&ft (6.67 g. 34.8 mmoDRtf v> ? o ag^g* ( 

1.1 ml. 13 mtnoD£&aU Mffc£tt£*&Bfi t LT1. 26 g (61»»fc«, 

mp 103- 107*0 

'H-NMR (500MHz. DMS0-d, +D 2 0) 6 8.39 (s. 1H). 7.32-7.46 (m. 7H). 7.08 
-7.21 (m. 7H). 5.18 (s. 2H). 4.20-4. 45 (in. 3H). 3.11 (dd. J = 14.1. 2.2 
Hz. 1H). 2.59 (dd. J = 14. 1. 11.5 Hz. 1H) 
IR (KBr) 3370. 1730. 1640. 1600. 1520 atf 1 
MS (CI. positive) m/z 597 (MH * ) 
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2-[5- 7;;-2-(4-7^tD7*-^)-6-ttV-l,6- S>bKo-i- fi; 
N-(l- -J >U-3. 3. 3- h U 7^*0-2- t^V^o^) T-fr* * KO^fiSc 

ISiSfll2 tl^fllCD^!*T^BScL/wo EP^ % 3S&0IJ3 ©^ffift£fc> (705 mg. 1. 
18 nunoDOi^y-^ (20 ml). THF (20 ml) &tfl N Efi* (0.2 ml) »S£7&J& 
10% '<v s J<3l*mX (250 mg) #£T\ 7km%m%.T?Kfc£it^ £0ffc£ 

tLT217 mg (40X)#fe. 

mp 133-135"C 

'H-NMR (500MHz. DMSO-d, +D a 0) 5 7.30 (dd, J = 8.7. 5.5 Hz. 2H). 7.28 
(s. 1H). 7.13-7.22 (m. 5H). 7.09 (t. J = 8.8 Hz. 2H). 4.35 (d. J = 16.4 
Hz. 1H). 4.20-4.28 (m. 2H). 3.11 (dd. J = 14.1. 2.4 Hz. 1H). 2.60 (dd. J 
« 14.1. 11.5 Hz, 1H) 

IR (KBr) 3420. 3270. 1645. 1615. 1545. 1500 cm"' 
MS (CI. positive) m/z 463 (MH * ) 

2- [5- O iS)l** >l7)l>*'-JlT i 7-6- 7-2-(p- h 'J 6-^ h Kn 
-1- f'J 5 i?A]-N-(l- ^>>>;l/-3.3.3- h'J7;l/to-2- t+V^Dt;i) y 

(I) 2- [5- : J>1* distill ft-hf I y-6- **7-2-(p- M A0-1.6-i? 
t Ko-l- try 5 >?;H-N-(1- ^ > y /1/-3. 3. 3- h 'J 7;l/*o-2- t Ko + i/T' 
dW) T-fc* = K®£fi!cliftifeflJi tlal^CD^Tffo^o BP£* [5- 
;l'^+>'*;U^-;UT • y-6- **7-2-(p- M *H.6-2> t Ko-l- fJ*S> 
-^1 PBfc (£^4 ©£®{!:£<&l. 3.00 g. 7.63 mmol)£DMF (25 ml) «K 3- 
T-7-1.J.1- MJ7il/ta-4- 7x-;i/-2- 7 9 J - )l (#*0!ll CDgSfb^ 
tt. 1.76 g. 8.03 mmol). W$Cl©£K£ (1.76 g. 9.18 mmoDR^HOBT (2.06 g. 
15.2 mmoDtMSU B ft t LT4. 23 g (93!KM#fco < 
mp 232-234'C 
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1 H-NMR (500MHz. DMSO-di ) 6 8.82 Cs. 1H). 8.41 (s. 1H). 8.33 (d. J = 8. 
6 Hz. 1H). 7.44 (d. J = 7.2 Hz. 2H). 7.39 (t. J = 7.2 Hz. 2H). 7.33 (t. 
J = 7.2 Hz. 1H). 7.26 (d. J = 8. 1 Hz. 2H). 7.17-7.24 Cm. 5H). 7.11 (dd. 
j = 7.7, 2.2 Hz. 2H). 6.71 (d. J * 6.8 Hz. 1H). 5.18 (s. 2H). 4.43 (d. J 
= 16.4 Hz. 1H). 4.23 (d. J = 16.4 Hz. 1H). 4.09 Cm. 1H). 3.91 (m. IH). 
2.93 (dd. J = 14.2. 2.8 Hz. 1H). 2.75 (dd. J = 14.2. 10.4 Hz. 1H). 2.37 
(s. 3H) 

[R (KBr) 3370. 3260. 1705. 1660. 1600. 1525. 1500 cm -1 
(2) ±I£t Va*ri/<t&® (3.00 g. 5.05 mniol)£DMSO (25 mOStf h ;lx y 
(25 ml) ifi£*gfc*T'WSC[©£6*E (9.67 g. 50.4 romoD&tf S J 1 o afm (1. 
6 ml. 19 mol)fc»3U SH<fc£»£fcfefefi t LT2. 34 g (78%)?#/c 0 
mp 173-175'C 

•H-NMR (500MHz. DMSO-d. +DjO) <5 8.38 (s. 1H). 7.44 (d. J ■ 7. 1 Hz. 2H). 
7.40 (t. J * 7.1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 7.13-7.22 On. 9H). 
5.18 (s. 2H). 4.40 (d. J = 16.4 Hz. 1H). 4.22-4.33 (n. 2H). 3.13 (dd. J 
= 14.2. 2.2 Hz. 1H). 2.60 (dd. J = 14.2. 11.4 Hz. 1H). 2.38 (s. 3H) 
[R (KBr) 3300. 1725. 1655. 1605. 1520. 1500 cm" 1 
MS (CI. positive) m/z 593 (UH * ) 

me 

2-[5-7;;-6- **y-2-(p-HJnO-1.6-S>b Ko-1- f 'J £ i>;U]-N-(l- * 
> : J ;l/-3. 3. 3- h'J7^to-2- t+V^oW) T*?i KO^fiS 

fHffifl>J5 <D&U<t&® (500 mg. 0.844 mmol) <D/9 J-Jl (20 ml)&C/¥Sf 
(1.0 ml)a^*«llM»ffl«T10X 'tvWL&X (199 mg) £tJOX., SflT 
14lflB|flt#Ufco ^ # x ^ ; - Ufco <5ffiOg 

;b*7A;o7hr77^-(95:5 ?DDt-^A- y*y-/to l-<fc9##f&» 
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U S«ff:*««ftfc|&J|fc LT235 nig <«»»*:. *Oiot? DD *Ufr 
^ff^fiU *&ttA&152 mgW/co 
mp 200-203'C 



'H-NMR (500MHz. DMSO-d. +D, 0) 6 7.31 Cs. IH). 7.09-7.22 Gn. 9H). 4.36 
(d. J = 16.3 Hz. 1H). 4.20-4.28 (m. 2H). 3.13 (dd. J = U.2. 2.4 Hz. 1H). 
2.62 Cdd. J = 14.2. 11.4 Hz. 1H). 2.36 (s. 3H) 
IR (KBr) 3410. 3290. 1640. 1620. 1550 cnf ' 
MS (CI. positive) m/z 459 (MH * ) 

mm 7 



2-[5- 'O^t+J/AA^ATSy-fr. **7-2-(^h.jA)-i l6 -s;t Ko 
-1- f»J 5^J-N-(1- ^>;>;l>-3.3.3- hU 74,^0-2- t+V^ok^) y 

(l)2-[5- <>i>J\,**is*,\,*^JlTiJ-Q- 7-2-(«- h U *)-l . 6-* 
hKo-i- t*-j $5>n,BKl- *>s>*-3.3.3- hU7*to^ tKo^ 
of*) y-t** KOMttHltMi fcMoafcTtrofc. BPt^ [5- <<yy 

Jb**i;i])\,#=-)IT I y-6- *-*7-2-(m- h 'JA0-1.6-S>h Ko-i- f; I *J 
ftg* (0^0J5 0£g<fc£&. 3.00 g. 7.63 mmol)£DMF (25 ml) <K 3- 

T'y-i.i.i- h'J7^tD-4- 7x-a-2- c^mi commits 

*. 1.76 g. 8.03 moD. WSClOigfitfc (1.76 g. 9.18 mmo 1 ) ft H0BT (2.06 g. 
15.2 nmoDttegU iWfk^tt*JfcfelSfi4: LT4.54 g (100%) 
mp 235-237'C 

1 H-NMR (500MHz. DMSO-d, ) 6 8.84 (s. 1H). 8.42 (s. IH). 8.37 (d. J = 8. 
5 Hz. IH). 7.44 (d. J = 7.2 Hz. 2H). 7.39 (t. J = 7.2 Hz. 2H). 7.32-7.36 
(m. 2H). ,7.24-7.28 (a. 2H). 7.14-7.23 (m. 4H). 7.11 (d. J = 6.4 Hz. 2H). 
6.74 (s. IH). 5.19 (s. 2H). 4.40 (d. J - 16.4 Hz. IH). 4.30 (d. J = 16.4 
Hz. IH). 4.04 (m. IH). 3.90 (m. IH). 2.91 (dd. J = 14.2. 2.9 Hz. IH). 2. 
77 (dd. J = 14.2. 10.1 Hz. IH). 2.30 (s. 3H) 
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IR (KBr) 3450. 3360. 3280. 3090. 2950. 1705. 1660. 1600. 1555. 1520 cm -1 
(2) ±i2t Ka*Wb-£fc! (3.00 g. 5.05 mmol)£DMS0 (25 mD&tf h ;Ux > 
(25 ml) ifc£igi£4'TWSC[©i£&JS (9.67 g. 50.4 mmoD&tfi? 5 a □ (l. 
6 ml. 19 umaDfcttSU SSft^fo fcftfeJS.il t LT2. 24 g (75%)»fc. 
mp 128-132'C 

'H-NMR (500MHz. DMSO-di +D*0) 6 8.39 (s. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 
7.40 (t. J « 7. 1 Hz. 2H). 7.31-7.37 (m. 2 H). 7.23 (t. J = 7.6 Hz. 1H). 
7.13-7.21 (m. 6H). 7.08 (d. J = 7.6 Hz. 1H). 5.19 (s. 2H). 4.40 (d. J = 
16.2 Hz. 1H). 4.33 (d. J = 16.2 Hz. 1H). 4.20 (dd. J « 11.2. 2.2 Hz. 1H). 
3.11 (dd. J - 14.2. 2.2 Hz. 1H). 2.60 (dd. J - 14.2. 11.2 Hz. 1H). 2.30 
(s. 3H) 

IR (KBr) 3300. 2960. 1690. 1660. 1615. 1515 cm" 1 
MS (CI. positive) m/z 593 (MH * ) 

2-[5- TIJ-B- **y-M«-h »JrtO-1.6-yt Ko-l- tf'J S 5^H-N-(1- * 

%26ffl2 tH«O^i£T"&fiSL^ 0 BP*.. £Sfi0lJ7 <D&mitG® (1.28 g. 2. 
16 nnol)©x*y-* (20 ml)> THF (20 ml) &CM N IS It (0.4 ml) 
«K 105K '^>^Aft* (460 mg) #£T> **BHftT-CKl£S-«\ 
tt£flM!te.ltfifc LT330 mg (38%)»fc. 
mp 177-181'C 

'H-NMR (500MHz. DMS0-d t +Dj0) 5 7.34 (s. 1H). 7.30 (d. J - 7.7 Hz. 1H). 
7.22 (t. J = 7.7 Hz. 1H). 7.10-7.21 (m. 6H). 7.02 (d. J = 7.7 Hz. 1H). 
4.39 (d. J = 16.2 Hz. 1H). 4.31 (d. J = 16.2 Hz. 1H). 4.21 ((dd. J * 11. 
3. 2.3 Hz. 1H). 3.12 (dd. J = 14.1. 2.3 Hz. 1H). 2.61 (dd. J - 14.1. 11. 
3 Hz. 1H). 2.29 (s. 3H) 

[R (KBr) 3410. 3360. 1650. 1615. 1540. 1520 cm -1 
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MS (CI. positive) m/z 459 (MH * ) 

nmm 9 

2-15- <>^At+i/*;^-;l,7;y-2-(4-7^tD7x;;p)-6-t+v-1.6 

•^tKo-i- tru s ';i^)-N-[i(S)-^>j;*-3.8- ^7^*0-2- **v-s-[ 

N- C<>^;U) fciU^t-nH zfa\d)l] T-t^J Kcd£j£ 

(1) 2-[5- O^mi/A^t^AT^^-U^AtD^x^H-t^ 
V-1.6- f'J ^ >»-;H-N-[l(S)--C>>f;U-3.3- ^7;U^o-2(R)- 
tKo^->-3-[N- (^>^;|,) * jIj^j h) zfnfJl,) T-tr*? K©-£j#[ig| 

3©SSffc£fel. ^ > ^ 7 ;lo-;l, 380 mg, 0.897 inmoO *V>>7 

noy*>(30 ml) igfc^ N-[4(S)-T S J -2. 2- ^7Wd-3(R)-L KD^y 
-5- 7x-M>^-f;H 'O-^T* > (##ffl 6 ®%U<tit® : 300 mg. 
0.897 mmol) , H0BT (242 mg. 1.79mmol) &tfWSC (206 mg. 1.08 mmo 

DtffilU I tfHfc£® £LT590 mg (92 X) 

mp 223-224*C 

1 H-NMR (200MHz. DMS0-d t ) 5 9.01 (in. 1H). 8.83 (s. 1H). 8.44 (s. 1H). 

8.17 (d. J = 8.9 Hz, 1H). 7.55-7.17 (m. 19H), 6.40 (d. J = 7. 1 Hz. 1H). 

5.18 (s. 2H). 4.50-3.80 (m. 6H). 2.82-2.49 (m. 2H) 

tR (KBr) 3400. 3280. 1720. 1650. 1605. 1525. 1500 cm" 1 

(2) ±iet Ko (390 m g. 0.550 mmol)£DMS0(3 roDStf h ;tx >(3 
ml) *TWSC I CDlggElg (1.09 g. 5.69 mmo 1 ) & C/ 0 o oft® CO. 17 
6 ml. 2.13 mmol)t&gU SEffc£fo£&&II(*£: LT262 mg (67S)?#fc 0 

mp 185-186'C 

1 H-NMR (200MHz. DMSO-d. +D»0) 5 8.43 (s. 1H). 7.47-7.12 (m. 19 H). 5.18 
(s. 2H). 4.52-4.24 On. 6H). 3.14 (dd. J = 14.3. 3.9 Hz. 1H). 2.59 (dd. J 
= 14.3. 9.7 Hz. 1H) 
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IR (KBr) 3370. 1730. 1640. 1600. 1520 cuf 1 
MS (CI. positive) m/z 712 (MH * ) 

mmm 1 o 

2-[5- 7;;-2-U-7AtD7iiA)-H*7-l,6- ftKo-1- k' 'J 2 : J- 
;H-N-[l(S)-^>> ? ^-3.3- -^7;U/J-o-2- **V-3-[N- ^>^Jl) ti )\,'<* 

$&*6W9 (DmUlt&VB (150 nig. 0.210 mmol) ©THF (5 ml) ~BlI} * 9 J - 
;K3 rol)©ig£&ifcK. a**H«T10 96'*5 y^/.«*(60 mg) SM(0.3 
ml) fcfln*.. 48B#IH«#bfco «tt£5«-Cfc£THF"Cifefrb*:. *>i££gtfc 
UT^^n/iHaE^^'J 7^ ?D7 h^77^ -(90:10? oo^AA- 

„ 3 kdiBliftTLC (90:102 a o*fci»- i9 J-K} (i«k0^*lt 
»SU aSfb^^«fe@t*t LT20.0 mg (16K) »/c 0 
mp 90-91*0 

1 H-NMR (200MHz. CDCU ) 6 7.47 (s. IH). 7.38-6.96 (m. 14H). 5.24 On. 1H). 
4.57-4.22 (m. 4H). 3.50-3.23 (m. 1H). 3.00-2.77 (m. 1H). 1.59 (brs. 2H) 
IR (KBr) 3300. 3050. 2920. 1750. 1650. 1605. 1540. 1510 cm"' 
MS (CI. positive) m/z 578 (MH * ) 

%mmi 1 

2 _(3- ^yyjlit^i/lDlX-h-T I y-5- ^>-^;U-2- **7-1.2- 'J t Ka 
-I- f 'J S?7U)-N-(1- * > i> *-3. 3. 3- h'J7^ta-2- 7 7*a f ;t,) 7-b 

* * K©£fi£ 

(1) 2-(3- Oi>}l**is*>l<*-fl<T I y-5- **V-1.2- v? 

tKo-1- f'J -7;U)-N-(1- ^>^^-3.3.3- h'J7Ato-2- tKo^^o 

t*;b) r-tr^i k©£«i**»wi fcra*©#areffofco bp*>, 2-0- 

*t + S/*A^A7S;-5- *>5>*-2- **7-1.2- 5>kKo-l- K'J5>*> 

(##057 ©SSft'&li!. 380 mg. 0.968 mmol) £DMF (10 ml) <K 3-7 1 
j -l.i.i- hiJ7*to-4- 7i-^-2- (##0»J1 ©^Sfk'&^D. 
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249 mg. l.M mraol), WSCl©i£g|ig (277 rag. 1.45 mmoD&C/HOBT (158 nig. 1. 
17 mmoDtfcgU E$l<t&®$:®ft&m& k LT428 mg (7A%)mz 0 
1 H-NMR (200MHz. DMSO-d, ) 6 8.38 (d. J = 8.5 Hz. 1H). 8.29 (s. 1H). 7 6 
8 (d. J = 2.1 Hz. IH), 7.45-7.08 (ra. 15H). 7.00 (d. J = 2.0 Hz. 1H). 6.7 
0 (d. J = 4.8 Hz. IH). 5.12 (s. 2H). 4.56. 4.39 (AB-q. J = 15.7 Hz. 2H). 
4.11 Cm. IH). 3.98 (m. IH). 3.66 (s. 2H). 2.97 On. IH). 2.76 (dd. J = 14. 
0. 10.3 Hz. IH) 

IR (KBr) 3300. 1720, 1650. 1590. 1510 cm" 1 

(2) _hf£t Ka*-/<fc£$j (407 mg. 0.686 mmol) £DMS0 (5.2 ml) &Cf V )l 
x> (10 n>l)ig£}&fc*TWSCI©fg8l£ (1.31 g. 6.83 nunoD&tf^ 7 o aft® 
(0.23 ml. 2.8 mmol) t«LSU t LT118 mg (29*)f#fc„ 

mp 127-130'C 

'H-NMR (500MHz. DMSO-d. +D, 0) 6 7.65 (d. J = 2.0 Hz. IH). 7.41-7.08 ( 

m. 15H). 6.75 (d. J = 2. 1 Hz. IH). 5.12 (s. 2H). 4.59. 4.38 (AB-q. J = 1 

5.7 Hz. 2H). 4.26 (m. IH). 3.63 (s. 2H). 3.11 (dd. J = 13.8. 2.5 Hz. IH). 

2.65 (dd. J = 13.7. 11.5 Hz. IH) 

IR (KBr) 3300. 1720. 1655. 1595. 1510 cm"' 

MS (CI. positive) m/z 592 (MH + ) 

mmm 1 2 

2-(3- 7;;-5- ^>>?;U-2- **V-1.2- ^bKn-l- £ U >>;U)-N-(1- ^> 
i>;l/-3.3.3- V 'J 7 Jl*n-2- **'J?a£jl>) T-tr^i K©£fi£ 

mmm2 tmmoyjm-c^mLtz,, ips, nmmue>&®<t&®a8.G mg. 0. 

133mmol)©1.4-^:i-*-9-> (2 ml) &C/1 N &BI (0.4 ml) il'&igft'K \0% 
v'J^UWi% (22.9 mg)££T\ 7K£gfflfn r T£ES£-ti\ 
SfttLT39.0 mg (6456) 
rap 77-8 1*C 

'H-NMR (500MHz. DMSO-d » +D 2 0) 6 7.35-7.07 (m. 12H). 4.52. 4.27 (AB-q. 
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J = 15.4 Hz. 2H). 4.31-4.21 Cm. 1H). 3.50 (s. 2H). 3.11 (dd. J = 13.8. 
2.5 Hz. 1H). 2.64 (dd. J = 13.8. 11.6 Hz. 1H) 
IR (KBr) 3250. 1650. 1580. 1530 cm" 1 
MS (CI. positive) m/z 458 (MH * ) 

nmm 1 3 

2-(3- ^>yW">*At'-A7i-/^ **V-6- ^x — VI/-1.2- -^fcKo 
-1- bT'J v?/l/)-N-(l- '<>yH3,J- h'J7;lto-2- t+vyob'W T-tr 

(1) 3-><>i?;U**-S/*^sK-^T * y-6- "7x--»lf'J K-2- (£#0»J 
9 <Dmm<t&til. 3.20 g. 10.0 mmol)©DMF (90 ml) MiSaft <ti~ h 'J 
C60SKiftti. 462 mg. 11. 6 mmo 1 ) £tH! ;>U gi£T207>IBlt£#b^o -ezilN-tl-^ 
>i?;U-2-(tert- 7 f- * S> ;< f- ;U S/ 'J AO **f-3.3.3- h 'J 7 a 7 a 

K (#%#J8 ©£S{fc-&$). 5.77 g. 11.5 ramo 1 ) £lffl X. , ^iS 
-C13i*lfll«#Lfc. RIfrjftl-2 N £8$ (100 ml) *in**:tt, *©i&£&£2 N 
Sl» (200 ml) l-flO*. Rtxf^Tftlfllt. tefflft^KStftefOfcig^TiSte 

•/ij^WH^vh^^ - (99:1^? ooy ftftif-'tO {I J: 

-1.2- Kn-l- f'J -^;U)-N-[1- S> *-2-(tert- f-JUf'J 
*-*->-3.3.3- h'J7Woyot;;H T-b 9 I Y^^T^Jly t 7.tLX 

2.49 g (36X)f#^o 

1 H-NMR (500MHz. DMS0-d« ) 6 8. 42 (s. 1H). 8.18 (d. J - 7. 4 Hz. 1H). 7.8 
8 (d. J = 7.6 Hz. 1H). 7.43-7.48 (m. 3H). 7.32-7.41 On. 5H). 7.30 (d. J 
= 7.1 Hz. 2H).. 7.25 (t. J = 6.8 Hz. 2H). 7.21 (t. J = 6.8 Hz. 1H). 7.13 
(d. J - 6. -8 Hz. 2H), 6.18 (d. J - 7. 6 Hz. IH). 5.19 (s. 2H). 4.38 (d. J 
= 16.3 Hz. 1H). 4.32 (d. J = 16.3 Hz. IH). 4.22 Cm. 1H). 4.08 (m. 1H). 
2.92 (dd. J = 14.9. 2.4 Hz. IH). 2.70 (dd. J = 14.9. 11.2 Hz. IH). 0.90 
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(s. 9H). 0.07 (s. 6H) 

[R (KBr) 3400. 2920. 1720. 1670. 1640. 1600. 1510 cnT' 

(2) IS ( 1 ) ©Bfl<Hk£% (2.00 g. 2.88 nunoDOTHF (15 ml) &mzy- h 
5?* *T KOTHF »m Cl.OM. 3.5 ml. 3.5 mniol) 
gfiT5 *$18imWLtc 9 5lt>ft£7k (100 ml) <Cfio^L. ft®x^;t,T-fftai Ltz a 

♦SL/Co ?#«=>fl 'J trtfjlij ? a ? o v r- 7 w - (98:2?na*/u 

A- y^y-;u> (r«kO^I»^»U 2-(3- ^ > ;u^;ut ~ j -2- 

**7-6- 7i-H.2- -^tKo-1- f»J ^;l/)-N-[l- <>>>;i,-3.3.3- MJ 
7;^o-2- h Ko + i/T-ah'*] T** • K£*&fc|lfc t LT1. 30 g (78K)f# 

'H-NMR (500MHz. DMSO-d. ) 6 8. 43 (s. 1H). 8.22 (d. J = 8. 6 Hz. 1H). 7.8 
8 (d. J = 7.6 Hz. 1H). 7.43-7.48 (m. 3H). 7.32-7.42 (in. 5H). 7.29 (d. J 
* 7.1 Hz. 2H). 7.17-7.23 (m. 3H). 7.11 (dd. J = 7.3. 1.8 Hz. 2H). 6.67 ( 
d. J = 7. 0 Hz. 1H). 6.17 (d. J = 7.6 Hz. 1H). 5.19 (s. 2H). 4.38 (d. J = 
16.2 Hz. 1H). 4.20 (d. J = 16.2 Hz. 1H). 4.06 (id. 1H). 3.91 (m. 1H). 2.9 
0 (dd. J = 14.2. 2.9 Hz. 1H). 2.76 (dd. J = 14.2. 10.5 Hz. 1H) 
IR (KBr) 3350. 3270. 1720. 1660. 1640. 1590. 1555. 1515 cm* 1 

(3) JLgfi t V o i/ (t&to (1.20 g. 2. 07 mmol)£DMS0 (10 ml)&C/ h ;ux > 
(10 ml) «£&tt*T'WSCl©£ffi£ (3.97 g. 20.7 mmoO&tf 9 7 o (o. 
65 ml. 7.9 BooDtjaaU £efb£$>£&fe*£iFB t LT290 mg (24X)#/c 0 

rap 178-181'C 

'H-NMR (500MHz. DMS0-d« +Di0) 5 7.89 (d. J = 7. 7 Hz, 1H). 7.47 (t. J = 
7.5 Hz. 1H). 7.33-7.45 (m. 7H). 7.13-7.23 (m. 7H). 6.19 (d. J - 7.7 Hz. 
1H). 5.20 (s. 2H). 4.32 (s. 2H). 4.23 (dd. J = 11.5. 2. 3 Hz. 1H). 3. 11 ( 
dd. J = 14.1. 2.3 Hz. 1H). 2.60 (dd. J * 14.1. 11.5 Hz. 1H) 
IR (KBr) 3380. 3270. 1720. 1665. 1640. 1600. 1515 cm-' 

7 o 
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MS (CI. positive) m/z 578 (MH * ) 

mm\ 1 4 

2-C3- TlJ-2- **V-6- 7iiH.2- iStYo-]- £ 'J £?;U)-N-(1- 'O 
>>/l/-3.3. 3- h M 7^*0-2- t+vyot;l/) T-tr^$ K©£fiS; 

mt&m2 tm&o^m-e&f&.Ltio bp*>, im0!ii3©£ffi<fc£*&i(79.5 mg. o. 

138mraol)^x^y-^ (5 ml) 1095 ^7^^i.»St (20 mg)#£l\ 7k 

m%Wm.TX'&fcmt. S®fk^^»fi.fef B t fC40 rag (65X) #*: 0 
mp 197-200'C 

'H-NMR (500MHz. DMSO-d t +D a 0 +TFA-d< ) 6 7.64 (d. J - 7.5 Hz. 1H). 7.5 
3 (t. J = 7.5 Hz. 1H). 7.40 (t. J - 7.5 Hz. 2H). 7.17-7.27 (n. 7H). 6.25 
(d. J = 7.5 Hz. 1H). 4.39 (AB-q. J = 16.7 Hz. 2H).4.27 (n. 1H). 3.17 (dd. 
J = 13.9. 2.5 Hz. 1H). 2.64 (dd. J = 13.9. 11.5 Hz. 1H) 
IR (KBr) 3300. 1655. 1625. 1585. 1510 cm"' 
MS (CI. positive) m/z 444 (MH * ) 

%mm i 5 

2-(3- O-^^+i/^At^T ~ y-2- **V-5- 7x^;H,2- i^t Ko 
-1- tT'J vW-N-(l- ^>^;l-3.3.3- h'J7^to-2- t+V^otW T-tr 

(1) 2-(3- ^V^^t + ->*^^T;;-5- 3-K-2- + +7-1.2- t 
Ka-1- £'JvW-lHl- ^>^A-2-(tert- A^>f A->>JA) **->-3. 

3.3- h 7;lto^o f;l/] T-fc*S K©^)K{i^tt^J13il^«l©^'Cfto/-Co 
IP*., 2-s<>yjl**i/1jKtf-)l>"r $ J-*- 3 — Kb' 'J K-2- i^mi 
<D*m<t&®. 7.40 g. 20.0 mmol)£DMF (170 ml)*, h 'J* A (60% 

Mitt. 924 mi. 23.1 mmoDir&SU S&KN-ll- '0 5>Jl/-2-(tert- "J^fo'J 
*f-JH/*)Jl) 3T+S/-3.3.3- h'J7*tD^oeJH-2-3-K7t^;K (# 
%ti*J8 0«B<fc«tt. II. 0 8. 2l.9wl)kMU l«fc*»*Kllft©T* 
;U7 t*£: L/T13.2 g (8830f#/io 

7 l 
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'H-NHR (500MHz. DMSO-di ) 6 8.51 (s. 1H). 8.34 (d. J = 7.7 Hz. 1H). 7.9 
8 (d. J = 2.2 Hz. 1H). 7.48 (d. J « 2.2 Hz. 1H). 7.43 Cd. J = 7. 1 Hz. 2H). 
7.38 (t. J = 7. 1 Hz. 2H). 7.33 (t. J = 7. 1 Hz. IH). 7.30 (t. J = 7. 4 Hz. 
2H). 7.18-7.25 (n. 3H). 5.17 (s. 2H). 4.53 (AB-q. J = 15.8 Hz. 2H). 4.29 
(tn. 1H). 4.11 (in. 1H). 2.97 (dd. J - 14.5. 2.1 Hz. 1H). 2.73 (dd, J = 
14.5. 11.2 Hz. 1H). 0.93 (s. 9H). 0.22 (s. 3H). 0.12 (s. 3H) 
IR (KBr) 3350. 2920. 1720. 1665. 1630. 1585. 1505 cm -1 

(2) IS ( 1 ) ©gfi*rtb£& (5.22 g. 7.02 mmol). THF (15 ml) „ =r K^* 
( h 'J 7 i-A-t-X7 a >) W A (1.62 e. 1.40 mmol). 7ti^') 

SI (1.71 g. 14.0 nunoDOx^y-^ (40 mDfcjfcStf&fit-h h 'J A7jcj!g& ( 
2M. 40 ml)0££ft£9O*CT'4 SlfllttffUfco EJ£i££7jc (100 ml) iziaA.. Wf 

4- (75:25 ^*-9->- ##x^) 1= <fc *) #«tm!2 U 2-(3- ;l * * ;/ 

tiJltf— i y-2- ^-+7-5- 7x-/l-1.2- ^tKa-1- t ij *^^l/>-N-[l- 

'<>i/>;u-2-(tert- 7*^;i/^ y »J ;u) **->-3.3.3- h'J:;itD7'Dt' 

;H T-tr** K*«E«a©T*;U7 r^t LT4.62 g (95!i;)l#/io 
'H-NMR (500MHz. DMSO-d. ) <5 8.46 (s. 1H). 8.36 (d. J = 7.8 Hz, 1H). 8.21 
(d. J = 2.4 Hz. 1H). 7.55 (d. J = 2.4 Hz. 1H). 7.42-7.48 (m. 6H). 7.39 ( 
t. J = 7. 1 Hz. 2H). 7.31-7.36 On. 2H). 7.22-7.30 (n. 4H). 7.18 (t. J = 
7.1 Hz. 1H). 5.20 (s. 2H). 4.69 (d. J = 15.8 Hz. 1H). 4.61 (d. J = 15.8 
Hz. 1H). 4.32 (m. 1H). 4.14 (m. 1H). 2.98 (dd. J = 14.5. 2.3 Hz. 1H). 2. 
74 (dd. J = 14.5. 11.2 Hz, IH). 0.93 (s. 9H), 0.23 (s. 3H). 0.12 (s. 3H) 
[R (KBr) 3400. 2900. 1720, 1640. 1585. 1510 cm _1 

(3) 2-(3- 'Oi?ll**i/t>)l>#-)lT I J -2- **7-5- 7*-^-1.2- i? 
t Ko-l- fij i?/U)-N-(l- ^ > i> ;i/-3. 3. 3- h »J 7 kKo^i/7o 

£)D T*?i vo>&mt$kMm\zhmm<D?5&T''i7^tz 0 bij*> % is (2) © 
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gftffc'&ta) (4.18 g. 6. 02 mmol)£THF (30 ml) «K r h v ZT^JlT > A 
7;U*'J K (7.3 nunol) t&SU afi<Hb£&£&t&fe®{* t LT3.37 g (97*) 

1 H-NMR (500MHz. DMSO-d. ) S 8.49 (s. 1H). 8.44 (d. J = 8.7 Hz. 1H). 8.21 
(d. J = 2.4 Hz. 1H). 7.50 (d. J = 2. 4 Hz, 1H). 7.42-7.48 (m. 6H). 7.39 ( 
t. J = 7. 1 Hz. 2H). 7.31-7.36 On. 2H). 7.22-7.28 (m. 4H). 7.16 (m. 1H). 
6.70 (d. J = 7.1 Hz. 1H). 5.20 (s. 2H). 4.68 (d. J = 15.7 Hz. IH). 4.54 
(d. J = 15.7 Hz. 1H). 4.13 On. IH). 4.00 (m. 1H). 2.97 (dd. J = 13.9. 2. 
6 Hz. IH). 2.79 (dd. J = 13.9. 10.5 Hz. IH) 

IR (KBr) 3370. 3280. 3050. 2910. 1720. 1650. 1590. 1560. 1515 cm" 1 
(4) _hf£t Kn*-> (2.65 g. 4.57 mraol)£DMS0 (25 ml)&tf Ht/X> 
(25 ml) ig£8te*TWSCI®mfiE (4.38 g. 22.8 mmoDSC/^ 7 o aft& (0. 
19 ml. 2.3 mmoOt&SU &&{t4s®%mi&%&t LT2.08 g (79*)i#/c 0 
mp 147-151'C 

■ H-NMR (500MHz. DMSO-d, tD 2 0) 6 8.17 (s. IH). 7.34-7.50 (m. 10H). 7.1 
8-7.24 (m. 4H). 7.17 (d. J - 2.4 Hz. IH). 7.07 (t. J - 6.9 Hz. IH). 5.20 
(s. 2H). 4.72 (d. J = 15.7 Hz. IH). 4.51 (d. J = 15.7 Hz. IH). 4.27 (dd. 
J - 11.6. 2.6 Hz. IH). 3.13 (dd. J = 13.6. 2.6 Hz. IH). 2.65 (dd. J = 
13.6. 11.6 Hz. IH) 

[R (KBr) 3440. 3370. 3300. 1725. 1660. 1650. 1605. 1550. 1510 cm"' 
MS (CI. positive) ra/z 578 (MH * ) 

%m\ 1 6 

2-(3- T;;-2- **7-5- 7x-W.2- t' »; y;U)-N-(l- 

^-3.3.3- hU7*t°-2- t+'^at'A) T*9Z K©*« 

mmm2 tra»o^*T^*i/fc- hp-&, *««i5<oM<fc** (878 mg. 1. 

52 mol)**-?;-* (25 nDRtf 1 NM (0.2 ml) 10* 

(323 rag) ffttT, **#B«TTRI6**, M<t****fe»* * 
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UT45i ng ttnmtzo 

mp 211-213'C 

1 H-NMR (500MHz. DMSO-d, +D 2 0 ) 6 7.38-7. 47 (m. 4H). 7.32 (t. J = 7.2 H 

z. 1H). 7.17-7.27 On. 4H). 7.09 (m. 1H). 6.84 (d, J = 2.2 Hz. 1H). 6.72 

(d. J = 2.2 Hz. 1H). 4.66 (d. J = 15. 6 Hz. 1H). 4.42 (d. J = 15.6 Hz. 1H). 

4.26 (dd. J = 11.5. 2.5 Hz. 1H). 3.12 (dd. J = 13.6. 2.5 Hz. 1H). 2.64 ( 

dd. J = 13.6. 11.5 Hz. 1H) 

IR (KBr) 3300. 1665. 1635. 1580. 1535 cnf 1 

MS (CI. positive) m/z 444 (MH * ) 

mmm 1 7 

2- (3- <>V>\,**->i})\,#-)\ / Ti S-2- **V-1.2- ^bKn-1- fj^)- 
N-(l- ^>^;b-3.3.3- hiJ7;^D-2- t+vynt';l,) T-b** KO-^fiSt 

( 1 ) 2-(3- sOifJltlri/tifrtf-frT i J -I- **y-i.2- ytKn-l- t* 
■J^)-N-[l- ^C>^^-2-(tert- ^f-H'J t ij ,u) >-3, 3, 3- |» .; 

3- ^>^t + ^*;^7;;f'J K-2- *> (##«>l7©^fyilt^fe:2. 

00 g. 8. 19 mmol)£DMF (75 ml) *K 7km<t1- h »J (60* 365 mg. 9. 
13 mmoDirMgL, ££KN-[1- ^;U-2-(tert- 7f A^yf Ai/H) * 
*->-3.3.3- h »J 7;ito^u tT;H-2-3- KT-tr* ~ K (###J8 ©^jgffc£ 
tt. 4.50 g. 8.97 noDtfilU SS*Hfc£&£ftfeCDT^;U:7 T * t LT4.84 
g (96K) *#/c 0 

1 H-NMR (500MHz. DMSO-d, ) 6 8. 31 (d. J = 7.8 Hz. 1H). 8.29 (s. 1H). 7.8 

2 (dd. J = 7.1. 1.7 Hz. 1H). 7.42 (d. J = 7. 1 Hz. 2H). 7.38 (t. J = 7. 1 
Hz. 2H). 7.-33 (t. J - 7.1 Hz. 1H). 7.29 (t. J = 7.4 Hz. 2H). 7.18-7.25 ( 
m. 3H). 7.11 (dd. J = 7. 1. 1.7 Hz. 1H). 6.22 (t. J = 7. 1 Hz. 1H). 5.17 ( 
s. 2H). 4.54 (AB-q. J = 15.7 Hz. 2H). 4.30 (m. 1H). 4.13 (m. IH). 2.98 ( 
dd. J = 14.5. 2.3 Hz. 1H). 2.73 (dd. J - 14.5. 11.3 Hz. 1H). 0.93 (s. 9H). 
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0.22 (s. 3H). 0.12 (s. 3H) 

IR (KBr) 3370. 2920. 2850. 1720. 1670. 1645. 1590. 1510 cm -1 

(2) 2-(3- ^>y^t + J/**#iATi;-2- rt-4-7-1.2- S>fcKo-i- fcf 
|J >?;U)-N-(1- ^-3.3. 3- h'J7^tn-2- hKo^^oW) T-tr* 
> K©^52l±^Bfiff>J13i:^«lO^T'tf ofc, II (1) ©BtfJrt:£0!l ( 
4.46 g. 7. 22 mmol)£THF (35 ml) *K f f5^f ^7>t--5^7;i/t l J K ( 
8.7 mmol) fc&SU gfi*J{fc£«l£IKe.@(* t LT 3.55 g (989S) f#/io 
'H-NMR (500MHz. DMSO-d. ) 6 8.39 (d. J = 8.7 Hz. IH). 8.33 (s. 1H). 7.8 
1 (dd. J = 6.9. 1.7 Hz. 1H). 7.42 (d. J = 7. 1 Hz. 2H). 7.38 (d. J = 7. 1 
Hz. 2H). 7.33 (t. J = 7. 1 Hz. 1H). 7.27 (t. J = 7. 1 Hz. 2H). 7.22 (d. J 
= 7.1 Hz. 2H). 7.19 (t. J = 7. 1 Hz. 1H). 7.05 (dd. J - 6. 9. 1.7 Hz. 1H). 
6.68 (d. J = 7.1 Hz. 1H). 6.21 (t. J = 6.9 Hz. 1H). 5.17 (s. 2H). 4.56 ( 
d. J = 15.7 Hz. 1H). 4.43 (d. J = 15.7 Hz. 1H). 4.11 (m. 1H). 3.98 (m. 1 
H). 2.96 (dd. J = 14.1. 2.8 Hz. 1H). 2.77 (dd. J = 14.1. 10.5 Hz. 1H) 

IR (KBr) 3360. 3280. 1720. 1665. 1645. 1595. 1555. 1510 cm" 1 

(3) ±ISt Ko + i/M (1.53 g. 3.04 mraol)£DMS0 (15 ia\)Rlfh^^> 
(15 ml)iE£J£i£ ( t , TWSCl®£&& (3.50 g. 18.3 moimVi? 7 n (0. 

15 ml. 1.8 mmoDfcffigU t 21 g (79»»fc. 

mp 113-117'C 

1 H-NMR (500MHz. DMS0-da +D» 0) 6 7.80 (dd. J • 7. 1. 1.7 Hz. 1H). 7.37- 
7.43 (m. 4H). 7.34 (t. J = 6.9 Hz. 1H). 7.20-7.26 On. 4H). 7.16 (t. J = 
6.8 Hz. 1H). 6.81 (dd. J = 7.1. 1.7 Hz. 1H). 6.21 (d. J = 7. 1 Hz. 1H). 
5.17 (s. 2H). 4.59 (d. J = 15.7 Hz. 1H). 4.40 (d. J = 15.7 Hz. 1H). 4.25 
(dd. J » 11.5. 2.5 Hz. 1H). 3.12 (dd. J = 13.7. 2.5 Hz. 1H). 2.65 (dd. J 
= 13.7. 11.5 Hz. 1H) 

IR (KBr) 3400. 3290. 1720. 1660. 1645. 1600. 1505 cm" 1 
MS (CI. positive) m/z 502 (MH * ) 
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mmmi 8 

2-(3- T- J -2- **y-l.2- ytKn-l- fcTU SW-N-O- ^>S?A-3,3,8- 

£&0]2 tlPI«0*j5feT^ricLfc. fip-fe, HMJ17©^|gft^fe (620 mg. ]. 
24 nnnol)©x*y-;t, (25 nU)&CH Nttft (0.2 ml) fi*«g*, lo* ,<5s; 
SAJB* (386 mg) #«ET, **»B*lTTg[£3-t*\ Mft'6-tt£jfc&|£A t 
LX\%\ mg (40%)»fc o 
mp 106-112*0 

'H-NMR (500MH2. DMSO-d, +D a 0 ) S 7.26 (t. J = 7.2 Hz. 2H). 7.17-7.24 ( 

01. 3H). 6.52 (dd. J - 7.0. 1.5 Hz. 1H). 6.37 (dd. J - 7.0. 1.5 Hz. 1H). 
6.04 (t. J = 7.0 Hz. 1H). 4.53 (d. J - 15.5 Hz. 1H). 4.32 (d. J = 15. 5 H 

2, IH). 4.26 (dd. J = 11.6. 2.5 Hz. 1H). 3.12 (dd. J = 13.7. 2.5 Hz. 1H). 
2.64 (dd. J = 13.7. 11.6 Hz. 1H) 

IR (KBr) 3300. 1655. 1630. 1565 cm" 1 
MS (CI. positive) m/z 368 (MH 4 ) 
H££#J19 

2-(5- ISA** is JIT i J-S- **V-1.6- Ko-l- tf'J 5 i? 
/U)-N-(l- K>^;U-3. 3.3- h'J7^^a-2- ttV^o^l,) T±?i K©-£ 

(1) 2-(5- ^>y;lt+^;bt^7;y-6- **y-1.6- S>t Ku-l-.f 
'J i >W-N-a- <>^;U-3.3.3- h'j7/ttu-2- tKD*^ D tA) T-tr 

*i h'co&fcitnmmi t^mo^mx-n^tzo bp^ (5- a, 

^-;UT = y-6- **V-1.6- fiJ ;^L) Btft (#^0JlO©g 

SSffc£#l. 1.20 g. 3.96 nimol)£DMP (15 ml) £&*K 3-T S J -\, 1. 1- h >J 7 
;t,*u-4- 7*-^- 7**y-;u (**ftfi OMfkftft.' 911 mg. 4.16 mmo 
1). WSCI®£ft£ (912 mg. 4.76 mmo 1 ) & C/HOBT (1.07 g. 7.92 mmol) £443 L, 
B ft LT1.85 g (93*)ff* 0 
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nip 200-203'C 

1 H-NMR (500 MHz. DMSO-d.) 8 8.77 (s. 1H). 8.52 (d. J = o. 7 Hz. 1H). 8.3 
1 (s. 1H), 7.96 (s. 1H). 7.42 (d, J = 7. 1 Hz. 2H). 7.38 (t. J = 7. 1 Hz. 
2H). 7.33 (t. J « 7. 1 Hz. 1H). 7.28 (t. J = 7. 4 Hz. 2H). 7.24-7.17 Cm. 3 
H). 6.71 (d. J = 7. 1 Hz. 1H). 5.16 (s. 2H). 4.56 (d. J = 15.9 Hz. 1H). 
4.48 (d. J = 15.9 Hz. 1H). 4.10 (m. 1H). 3.97 On. 1H). 2.96 (dd. J = 14. 
1. 2.6 Hz. 1H). 2.78 (dd. J = 14.1. 10.4 Hz. 1H) 
[R (KBr) 3300. 1720. 1660. 1610. 1520 cof ' 

(2) ±l£t Ku*'Wfc£$J (1.30 g. 2.58 mmol)£DMSO (12 ml)&t/ h > 
(12 ml) (DrnGfefctp* WSCl©EKE (2.46 g. 12.8 moimViS ? o og^ ( 
0.43 ml. 5.2 mmol) U SSft^fcaSfefSS t UT722 rag (56X)?#/c 0 
mp 1 32-1 34 'C 

1 H-NMR (500 MHz. DMSO-d, +D,0) S 8.28 (s. 1H). 7.73 (s. 1H). 7.43-7.37 ( 

m. 4H). 7.34 (t. J = 7.0 Hz, 1H). 7.27-7.20 (in. 4H). 7.16 (t. J = 6.8 Hz. 

1H), 5.16 (s. 2H). 4.59 (d. J = 16.0 Hz. 1H). 4.46 (d. J = 16.0 Hz. 1H). 

4.23 (dd. J = 11.4. 2.5 Hz. 1H). 3.13 (dd. J = 13.8. 2.5 Hz. 1H). 2.65 ( 

dd. J = 13.8. 11.4 Hz. 1H) 

IR (KBr) 3360. 1655. 1615. 1520 cm -1 

MS (CI. positive) m/z 503 (MH * ) 

2-( 5 - T ? **7-1.6- iSt Ko-l- f'J = ^HKl- > -^U-3. 3. 3- 

HWJ6 tl^ti©^i*T'^l55tL/-o EPS, nffim\Q<0&U<t4® (385 mg. 0. 
766 mmol) '£> 9S->1 (6 ml) (0.3 ml) StflO* '*7>J*Jl+tii 

m (165 mg) tJfiLSU ^100 mg (35%)f*^o 

mp 129-131'C 

•H-NMR (500 MHz. DMS0-d,+D 2 0) 5 7.28 (s. 1H). 7.27-7.21 (m. 4H). 7.18-7. 
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14 Cm. 2H). 4.53 (d. J = 15.9 Hz. 1H). 4.37 (d. J = 15.9 Hz. 1H). 4.23 ( 
dd. J = 11.5. 2.4 Hz. 1H). 3.12 (dd. J = 13.7. 2.4 Hz. 1H). 2.65 (dd. J 
= 13.7. 11.5 Hz. 1H) 

IR (KBr) 3430. 3270. 3060. 1680. 1650. 1610. 1550 cm -1 
MS (CI. positive) m/z 369 (MH * ) 

2-(5- )ltf-H7 I J-2- /T)U-6- **y-1.6- ytKa-i- 

\f*)ii?Jl) -N-Cl-O^/U-3.3.3- h'j7;lto-2- t^v^o^) t** 

(1) 2-(5- / Oi?;i-t+->*;i/^-;i/7;;-2- J^fr-G- **y-\,e- 

Kn-l- hT>J $ C^D-N-Cl- ^>^;l/-3,3.3- h*)7Jl*a-2- th'D + ^o 

£jd r-tr^i vv>&tfntmmmi tmrn^u^r-n^tzo w*>, (5- lyvn, 

**i/frJl>tfs.A,T 1 J -2- yf/H- **7-1.6- f 'J ~ : J — Jl) 

(##tfJll©Sffift-£%. 3.00 g. 9.45 mmol)£DMF (30 ml) gjftsK 3-T 
U -1.1.1- h'J7^tD-4- 7x-;U-2- I* J -A, C##0J1 ©£g{fc£fe). 
2.17 g. 9.90 mmol). WSCI©£8MM (2.17 g. 11.3 mmol)&tfH0BT(2. 56 g. 18. 
9 mmol) t&SU g fi<t£®&m&mitk LT4. 44 g (9lU;)i#*: 0 
1 H-NMR (500 MHz. DMS0-d,) 6 8.63 (s. 1H). 8.46 (d. J = 9. 1 Hz. 1H). 8.1 
7 (s. 1H). 7.43-7.35 (m. 4H). 7.32 (t. J = 7.0 Hz. 1H). 7.27 (t. J = 7.4 
Hz. 2H). 7.23-7.17 (m. 3H). 6.72 (d. J = 7.3 Hz. 1H). 5.14 (s. 2H). 4.73 
(d. J = 16.9 Hz. 1H). 4.39 (d. J = 16.9 Hz. 1H). 4.19 (m. 1H). 3.98 (m. 
1H), 3.04 (dd. J = 13.8, 2.7 Hz. 1H). 2.70 (dd. J = 13.8. 11.2 Hz. 1H). 
1.99 (s. 3H) 

IR (KBr) 3380. 3280. 1725. 1665. 1615. 1515 cm" 1 

(2) ±IEh Ka*->ft£*& (3.00 g. 5. 79 mmoO^-DMSO (25 mD&tf h > 
(25 ml)©ia£fcfttK WSClCDtg&ig (5.55 g. 28.9 mraoD&CF^ ? o off*K ( 

1.0 ml. 12 mmoDtMU £Sffc£$l£fc&*SifH t LT2. 45 g (82$0?#fc o 
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Dip 115-118'C 

1 H-NMR (500 MHz. DMS0-d«+D 2 0) 6 8.14 (s. 1H). 7.42-7.36 Cm. 4H). 7.33 ( 
t. J * 6.8 Hz. 1H). 7.27-7.21 (m. 4H). 7.16 On. 1H). 5.14 (s. 2H). 4.79 
(d. J = 16.9 Hz. 1H). 4.40-4.30 Cm. 2H). 3.15 (dd. J = 13.5. 2.5 Hz. 1H). 
2.64 (dd. J ■ 13.5. 12.1 Hz. 1H). 1.87 (s. 3H) 
IR (KBr) 3300. 1690. 1645. 1610. 1525 cnf' 
MS (CI. positive) m/z 517 (MH * ) 

2-C5- 7:;-2- **7-1.6- ; Jt Ko-1- K tf i iW-IKl- ^> 

^^-3.3.3- h')7;l/ta-2- t+7^Dt'A) T-bfii KO-^fiS 

mftms tmmoyotkr'£tiiLtz 0 his, ns£M2i©ssft:^ a. 42 g. 2. 

75 minoD^y^y-^ (20 ml)£ffi*, (1.0 ml) StflOX /<5S>0/.&* 
(583 u)fcfc!U *H<fc*tt«:iiffe»fit LT435 nig (41*)#/.: 0 
mp 117-120'C 

1 H-NMR (500 MHz. DMSO-d.+DjO) S 7.27-7.21 (n. 4H). 7.17 Cm. 1H). 7.10 ( 
s. 1H). 4.77 (d. J = 16.8 Hz. 1H). 4.36-4.28 Cm. 2H). 3.15 (dd. J = 13.6. 
2.7 Hz. 1H). 2.64 (dd. J - 13.6. 12.1 Hz. 1H). 1.78 (s. 3H) 
IR (KBr) 3420. 3270. 1685. 1635. 1615. 1540 cm' 1 
MS (CI. positive) m/z 383 (MH * ) 

2 _[5- /<>y^t+i/*^t>-^7;;-6- 7-2-(o- h 'J Jl)-\. 6-i> t Ko 
-1- f'J ^ >?;H-N-(1- «^>S>vl/-3.3.3- MJ7^lto-2- t + V^otfil) T 

(1) 2-[5- '^>^^t*i'*^t'-;l'7;;-6- **y-2-(o- M AO-1. 6-i* 
th'c-1- kTU i ^;U]-N-(l- > 2> A>-3. 3. 3- h'J7/U*o-2- tHo*-/;/ 

d t';D r-tfi b'o^mtmmm tmrno^x-n^t^ bp5, [5- 

)l**y>1i)\,*-)\,T I y-6- t+V-2-(o-hnH6-^kKo-l- f'Ji^ 

7 9 



WO 96733974 



PCT/JP96/01171 



— fit®? (#%#J12<DSgrt:£fai. 1.20 g. 3.05 mmol)£DMF (15 ml) mm*. 
3-7;y-l,l,l- M 7Jl>*a-4- y J.—JI-2- 7 9 J - ;U (0^1 ©gg{fc 
£$J. 709 mg. 3.23 mmol). WSCI©£6fc£ (701 ng. 3.66 mmo I ) & tfHOBT (824 
mg. 6.10 oimoDt&IIU §ttft£*2l£&fe*£ B e | t LT1. 66 g (92X)?f^ 0 
nip 217-221'C 

1 H-NMR (500 MHz. DMSO-d.) <5 8.87 (s. 0.5H). 8.86 (s. 0.5H). 8.43 (s. 1H). 
8.18 (d. J • 8.4 Hz. 0.5H). 8.14 (d. J = 8.6 Hz. 0.5H). 7.46-7.10 (m. 12 
H). 7.01 On. 2H). 6.60 (m. 1H). 5.19 (s. 2H). 4.46 (d. J = 16.4 Hz. 0.5H). 
4.26 (d. J = 16.2 Hz. 0.5H). 4.15 (d. J = 16.2 Hz. 0.5H). 3.96 (m. 1.5H). 
3.85 (in. 1H). 2.87 (m. 1H). 2.70 (in. 1H). 2.12 (s. 1.5H). 2.02 (s. 1.5H) 
IR (KBr) 3370. 3270. 1700. 1660. 1605. 1515 cm" 1 

(2) ±SBt Ka*Wfc£«& (1.30 g. 2.19 mmoD&DMSO (10 mO&O' h ;lx > 
(10 ml) ©il^igffifK WSCICD£8ii£ (2.09 g. 10.9 mmol)&tfi> 7 o n6tfil ( 
0.36 ml. 4.4 mo\)k&m U ^Sffc^&fc&fe*^ t LTI. 30 g (100%) f#/c„ 
mp 1 27- 1 29*C 

' H-NMR (500 MHz. DMS0-d«+D 2 0) 6 8.40 (s. 1H). 7.45-7.38 (m. 5 H). 7.35 
(t. J = 7. 1 Hz. 1H). 7.30 (d. J = 7.6 Hz. 1H). 7.26-7.00 (m. 7H). 5.19 ( 
s. 2H). 4.43 (d. J = 16.5 Hz. 0.5H). 4.33 (d. J = 16.0 Hz. 0.5H). 4.18-4. 
03 On. 2H). 3.07 On. 1H). 2.54 On. 1H). 2.07 (s. 1.5H). 1.95 (s. 1.5H) 
IR (KBr) 3380. 3250. 3040. 1725. 1680. 1640. 1605. 1510 cm"' 
MS (CI. positive) m/z 593 (MH * ) 

2-[5- T> y-6- **7-2-(o-h >)}l)-l.G-i?t Ko-1- f'J ; y;H-N-(l- 
>^;U-3.3. 3- h ') 7Jl*u-2- **r'J-7a t*;U) T-tr? ~ K<D£l£; 

zmm tmrn^tm-c^btzo bps, mmmo^mn^ (742 mg. 1. 

25 mmol)£y 2 J-)l (8 nl) &*S*K ¥W. (0.4 ml) StflOX '*v ! J*Ltii% 
(271 mg)tfttaU mMik£®&&&®'7*:)l<7 r*£ LT410 mg (72%)f#^ 0 
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1 H-NMR (500 MHz. DMSO-dt+DiO) 8 7.40-6.95 (m. 10H). 4.40 (d. J = 16.5 H 
z. 0.5H). 4.32 (d. J = 16.2 Hz. 0.5H). 4.15-3.95 On. 2H). 3.07 On. 1H). 
2.54 On. 1H). 2.04 (s. 1.5H). 1.95 (s. 1.5H) 
IR (KBr) 3400. 1655. 1605 cm" 
MS (CI. positive) m/z 459 (MH * ) 

t'HO 7*9 I K©£fi5t 

(1) 2-[5- ^>i»iU**S/*^»H— AT I ;-2-(4-?od7 x— *)-6-*-*V 
-1.6- ytKo-l- tf'J 5yA]-N-(l- ^>y*-3.3.3- F'J7;Ud-2- tK 
o*->7a f/l) 7*9 1 K0£J3cliH$fc0tJl tlBJf£©;fri£'t'*T -> fc 0 Bfl*>, [5- 
'Oi>/l/**;/j!7rt'*-;UT £ y-2-(4-^oo7x-;U)-6-t*V-1.6- i?t F 
o-t- tT'J 5 i^-^] 8tt» (M«13©Mfl:*tt. 2.50 g. 6.04 mmol)£DMF 
(20 ml) 3-T * J -1.1.1- r- »J 7i-H- 79 J ( 

#%0»J1 ©SHYL^. 1.39 g. 6.34 nunol). WSCI©Ei8r£ (1.39 g. 7.25 mmo 
O&C/H0BT (1.63 g. 1.21 mol)fc»iU B tfHfc£*$l£Jife*£B B a bT3. 72 g 

(100«M#/c o 
mp 257-262'C 

1 H-NMR (500 MHz. DMS0-d,) 5 8.88 (s. 1H). 8.42 (s. 1H). 8.33 (d. J -8. 
6 Hz. 1H). 7.45-7.37 On. 8H). 7.34 (t. J = 7. 1 Hz. 1H). 7.23-7.18 On. 3H). 
7.09 On. 2H). 6.71 (brs. 1H). 5.18 (s. 2H). 4.44 (d. J = 16.6 Hz. 1H). 
4.19 (d. J = 16.6 Hz. 1H). 4.07 On. 1H). 3.90 On. 1H). 2.93 (dd. J = 14. 
1. 2.7 Hz. 1H). 2.72 (dd. J = 14.1. 10.5 Hz. 1H) 
IR (KBr) 3420. 3260. 1705. 1660. 1600. 1520 cm" 1 

(2) ±IEt Kn + fffr&tt (2.71 B. 4.41 mmol)£DMS0 (25 mO&tf WUx> 
(25 ml)©fi**tt»K WSCI©tgKE (4.23 g. 22.1 mnoDRtf a oft» ( 

s 1 
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0.75 ml. 9.1 mmoOtfflaU £Efb£to£fcfe$gB B B t LT2. 53 g (94*)?#/c 0 
mp 1 99-20 l'C 

'H-NMR (500 MHz. DMSO-d«+D 2 0) 6 8.39 (s. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 
7.42-7.30 On. 7H). 7.20-7.12 On. 5 H). 5.18 (s. 2H). 4.41 (d. J = 16.8 H 
z. 1H). 4.30-4.20 On. 2H). 3.11 (dd. J = 14.1. 2.4 Hz. 1H). 2.59 (dd. J 
= 14.1. 11.6 Hz. 1H) 

IR (KBr) 3370. 1730. 1640. 1600. 1515 cm"' 
MS (CI. positive) m/z 613. 615 (MH* ) 

2-[5- 7;;-2-(4-?no^ii;iH-ttV-U- -^liKo-i- t'OiiSfr)- 
N-(l- ^>^/U-3.3.3- HJ 7/1*0 -2- * * 7 :/ d Lf /I, ) T*9i K©£fi£ 

H»fiftJ25©2@{fc£ft] (561 mg. 0.915 mmol) t7-V-/P (0.32 ml. 2.9 m 
mol)©^?oo;f (12 ml)&ittK*>ftT\ h ') yjl-taj *>*/U*>ifc ( 
0.50 ml. 5.7 mmol)£flDx.fc8U 0 'C-gfiTl mmttWLtc 0 Tfc&TTISfBes 

X£TTf£&U £Siffc£®£ftfeli B e H £:LT372 rag (85 X) 
nip 197-200'C 

'H-NMR (500 MHz. DMSO-d.+DjO) 5 7. 33 (d. J = 8.5 Hz. 2H). 7.29 (s. 1H). 
7.26 (d. J = 8. 5 Hz. 2H). 7.20-7.13 On. 5H). 4.38 (d. J = 16.4 Hz. 1H). 
4.27-4.17 On. 2H). 3.11 (dd. J » 14.0. 2.4 Hz. 1H). 2.60 (dd. J = 14.0. 
11.6 Hz. 1H) 

[R (KBr) 3400. 3250. 1640. 1615, 1545 era' 1 
MS (CI. positive) m/z 479. 481 (MH* ) 

2-[5- JIT i y-2-(4-/ hti/7xi^)-6-t+7-1.6- 
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( 1 ) 2-15- *<y f Jfo* * J-2-U-* x — ;i0-6-** 

V-l.6- -^tKo-1- h*'J i ^^]-N-(l- ^>^^-3. 3.3- M 7 A> * a -2- t 

[5- ^>i;At*i/*A>K-^T5;-H4-/ $/7 iiA)-6-t* 7-1. 6- 
S*k Ko-1- tf «J S S>— ;H #K (#%^il4©S®fk'&%). 5.00 g. 12.2 mmol) 
*DMF (40 ml) 3-T =7-1.1.1- F'J7AtD-4- 7 *-*-2- 19 J 

-)l (##(M1 ©SSft^^D. 2.94 e. 13.4 mmol). WSCI<Z)i£&*S(2. 81 g. 14. 
7 mmol) &C/H0BT (3.29 g. 24.3 mmo 1 ) t U , B«Hfc£tt«:*fe*&fl L"C 

7.23 g C97%)f#/-o 
mp 21 7-22 l'C 

•H-NMR (500 MHz. DMSO-d.) 5 8.80 (s. 1H). 8.40 (s. IH). 8.34 (d. J = 8. 
7 Hz. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 7.39 (t. J = 7. 1 Hz. 2H). 7.36-7.30 
(m. 3H). 7.25-7.17 (m. 3H). 7.13 (d. J = 6.7 Hz. 2H). 6.91 (d. J = 8.8 H 
z. 2H). 6.71 (d. J - 7.1 Hz. 1H). 5.18 (s. 2H). 4.44 (d. J = 16.5 Hz. 1H). 
4.27 (d. J • 16.5 Hz. 1H). 4.11 On. 1H). 3.92 (a. 1H). 3.82 (s. 3H). 2.9 
4 (dd. J = 14.4. 2.9 Hz. 1H). 2.76 (dd. J = 14.4. 10.4 Hz. 1H) 
IR (KBr) 3360. 3270. 3060. 2930. 1700. 1655. 1605. 1525 cnf 1 
(2) ±f£b Ko*-Wfc£1i) (4.00 g, 6.55 mmol)£DMS0 (30 ■l)&tfh;Ux> 
(30 ml) omnmm*. WSCKDttftltt (6.12 g. 31.9 BBoDRtf^oofta < 
1.05 ml. 12.7 mmol) fcUU *«fc*tt**ft** t b"C3.27 g (82»»fc. 
mp 172-174"C 

> H-NMR (500 MHz. DUS0-d.+Di0) 6 8.38 (s. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 
7.40 (t. J - 7.1 Hz. 2H). 7.35 (t. J - 7. 1 Hz. 1H). 7.26 (d. J = 8.8 Hz. 
2H). 7.24-7.16 (m. 5 H). 6.86 (d. J 1 8.8 Hz. 2H). 5.18 (s. 2H). 4.42 (d. 
J = 16.4 Hz. 1H). 4.36-4.27 (m. 2H). 3.82 (s. 3H). 3.14 (d. J - 14.2 Hz. 
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1H). 2.62 Cdd. J = 14.2, 11.5 Hz. 1H) 
IR (KBr) 3300. 1725. 1650. 1605 cat' 
MS (CI. positive) ro/z 609 (MH * ) 

2-[5- 7 = ;-2-(4-y h^v/7i-;lH-t+V-l,6- ytKo-i- tfi;*^;io- 
N-(l- '<>i?;l/-3.3.3- h 'J 7Atn-2- V7*o T-fr** K©<£|£ 

5iJtefiW26ti^fiicD^-c^fiKLfco mmmnto&Mitii® (497 mg. 0. 

817 nunol) ^;?od^> (10 ml)&fi£«K (0.28 ml. 2. 6 mmol) 

St;i«'J7^ta^vx;lt.>a (0.43 ml. 4. 9 nunol) £&m U ^Sft^^D 
£fcfe*Si&£ LT377 nig (97 X) f#/c 0 
mp 137-140*C 

1 H-NMR (500 MHz. DHS0-d.+D20) S 7.30 (s. 1H). 7.24-7.15 (m. 7H). 6.82 ( 
d. J = 8.8 Hz. 2H). 4.37 (d. J » 16.3 Hz. 1H). 4.31-4.23 On. 2H). 3.81 ( 
s. 3H). 3.13 (dd. J = 14.2. 2.2 Hz. 1H). 2.63 (dd. J = 14.2. 11.5 Hz. 1H) 
IR (KBr) 3400. 3260. 3050. 1635. 1605. 1540 cm - ' 
MS (Ci. positive) m/z 475 (MH * ) 

2-[5- 7 i y-2-(4-h Ka + i/7i-;iH-ttV-|.6- S> k Ko-l- f'J * V 
;H-N-(1- 0^^-3.3.3- h')yJlto-2- t+7^ot/P) 7-tr* i K©£ 

& 

Hffif5»J280SSfb^«J (375 mg. 0.790 nunol) <DiS?un/9> do ml)j§ffi 
H=#fcffc#*>*©2>? dd t * (1.0 M. 16 ml. 16 mmoD^Jo*., ^©T 

24^WJS^t^o *9J-*\> (3 ml) * tin it, 10#RJH*# SCC^^fiSfD 
^SItJc^ M OATjcjgift (50 ml)KjJO*.. K®Px^^TJft{UL^o lfc£iJjfc£«a 

tlA:9at^*><J 9 h ^5 7 4 -(91:9 ?oo^A- i9J- 

)l) £tfj£*B£5A?av -(67:33 Tfc- T-feh-HJrtO 
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amsu m^it^^m^^tbxm rag (46%)»fc. 

■ H-NMR (500 MHz. DMS0-d,+D,0) 6 7.31 (s. 1H). 7.25-7.12 (in. 5H). 7.08 ( 

d. J = 8. 6 Hz. 2H). 6.72 Cd. J - 8. 6 Hz. 2H). 4.38 (d. J = 16.2 Hz. 1H). 

4.31 (d. J = 16.2 Hz. IH). 4.25 (dd. J = 11.3. 2.1 Hz. 1H). 3.13 (dd. J 

= 13.8. 2.1 Hz. 1H). 2.62 (dd. J = 13.8. 11.3 Hz. 1H) 

[R (KBr) 3300. 1650. 1605. 1510 era"' 

MS (CI. positive) m/z 461 (MH * ) 

H&043O 

2 _[5- Ky'J/l**>/1]A,tf-J\/T i /-2-(4-- hD7x-^H-t + V-l,6- 
ytKo-l- tf'J S^J/UHl- * > S»U-3. 3. 3- h'J7Arto-2- 

(I) 2- [5- ^>i?^t+i/* A*-A7 ; ; -2-(4-- h n7 x-A)-6-t*V 
-1.6- pkKo-l- tf <J i -^;U-N-(1- <>5>*-3.8.3- M7**o-2- tK 
a + v/^ohVU) T**S K0*Jfttt*»«U fcffl*©2rftT*T->fc. [5- 

n-1- e»J i 2>-*l 6fl» (##0>J15©S®ffc£&. 14.2 g. 33.5 mmol)£DMF 
(120il)»««K 3-T^-l.l.l- M 7**0-4- 7x-;U-2- 7*,/-* C 
#4ftl ©£Kffc£<B). 8-08 g. 36.9 flimol), WSCl©£B*E (7.71 g. 40.2 no 
DfttfflOBT (9.05 g. 67.0 noDfctt&U Bttft***»ft** * LTl9 - 4 g 

(93 »»fco 
mp 238-242'C 

i H-NMR (500 MHz. DMSO-d.) 6 8.97 (s. 1H). 8.46 (s. IH). 8.36 (d. J - 8. 
8 Hz. 1H). 8.21 (d. J - 8.7 Hz. 2H). 7.65 (d. J = 8.7 Hz. 2H). 7.44 (d. 
J = 7.1 Hz: 2H). 7.39 (t. J - 7. 1 Hz. 20. 7.34 (t. J - 7. 1 Hz. 1H). 7.1 
7 (t. J - 7.1 Hz. 2H). 7.13-7.06 On. 3H). 6.71 (d. J - 7. 1 Hz. 1H). 5.19 
(s. 2H). 4.48 (d. J = 16.8 Hz. IH). 4.19 (d. J = 16.8 Hz. IH). 4.06 (■. 
IH). 3.88 C. IH). 2.92 (dd. J = 14.1. 2.7 Hz. IH). 2.68 (dd. J - 14.1. 
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10.9 Hz. 1H) 

[R (KBr) 3360. 3270. 1720. 1660. 1590. 1510 cm" 1 

(2) ±I£b Ko + i/ft^tft (9.85 g. 15.7 mmol)£DMS0 (75 mD&tf h Jls. > 
(75 ml)©ig££&rK WSCI©£fi|ifc (12.9 g. 67.3 mmol)&r/^ ? o a$m ( 

2.6 ml. 32 mmoOt&gU ^Sft^$-gftftfe^«i: 94 g (91 %) ®tz* 

mp 117-121'C 

'H-NMR (500 MHz. DMS0-d s +D 2 0) 6 8.44 (s. 1H). 8.17 (d. J = 8.8 Hz. 2H). 

7.58 (d. J = 8.8 Hz. 2H). 7.44 (d. J = 7. 1 Hz. 2H). 7.40 (t. J = 7. 1 Hz. 

2H). 7.35 (t. J = 7. 1 Hz. 1H). 7.17-7.07 (m. 5 H). 5.19 (s. 2H). 4.47 (d. 

J = 15.3 Hz. 1H). 4.32-4.19 (m. 2H). 3.10 (dd. J - 14.1. 2.3 Hz. 1H). 2. 

56 (dd. J = 14. 1. 11.7 Hz. 1H) 

IR (KBr) 3290. 3050. 1725. 1640. 1595. 1515 cm"' 

MS (CI. positive) m/z 624 (MH * ) 

HJ60J31 

2-15- 7;;-2-(4--h07x-;l/H-t+V-l,6- 'Jtb'a-\- fcf ij ~ iffl,}- 
N-U- ^>^;W-3.3.3- h'j7^to-2- ttvyof^) T-tr* * KO^« 

nmmi§twi®ie>-j3&-z'<ri ->i- a hp£, nnmoo&mit-t® (587 mg. 0.94 

1 mmol) % , J'?uui9y (10 mDfciS'K T-7-;l> (0.33 ml. 3.0mmol)S 
Cfh'J7;i/toy^ (0.55 ml. 6.2 noDBSU Mfb£E3£ 

P^b^ LT287 mg (62 %) Wt-o 
mp 130-1 34 *C 

1 H-NMR (500 MHz. DMS0-di+D 2 0) 8 8.12 (d. J = 8.8 Hz. 2H). 7.52 (d. J = 
8.8 Hz. 2H). 7.33 (s. 1H). 7.18-7.08 (m. 5H). 4.45 (d. J = 16.4 Hz. 1H). 
4.27-4. 18 (m. 2H). 3.10 (dd. J = 14.1. 2.5 Hz. 1H). 2.57 (dd. J = 14.1. 
11.7 Hz. 1H) 

IR (KBr) 3400. 3250. 1640. 1615. 1520 cm' 1 
MS (CI. positive) m/z 490 (MH * ) 
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mmzz 

2-12-C4-T 2 J 7ii^)-5-^>^A**i/*A^A7 i J -6- *-*7-1.6- 

HWJ30©S®fl:^1* C2.00 g. 3.21 mmoDOTHF (30 ml) £tR (13 ml)©iS 

(2-15 g. 38.5 no 1)2:1 N ttH (1.7 ml) fctJDx.. £fiT'18B$Rg 

»Bfixf;t) IC*04Hi«l«U MflS*tt**Eft.ttAi:tT1.59 g (83 

mp 98-101 *C 

> H-NMR (300 MHz. DMS0-d«) 8 8.66 (s. 1H). 8.32 (s. 1H). 8.22 (d. J = 9. 

7 Hz. 1H). 7.48-7.16 (in. 10H). 7.14 (s. 1H). 7.11 (s. 1H). 7.03 (d. J - 

8.6 Hz. 2H). 6.49 (d. J « 8. 6 Hz. 2H). 5.95-5.55 (br. 2H). 5.16 (s. 210. 

4.44 (d. J - 16.6 Hz. 1H). 4.38 (d. J - 16.6 Hz. 1H). 4.26 (brt. J - 9. 6 

Hz. 1H). 3.15 (m. 1H). 2.64 (dd. J = 14.0 Hz. 1H) 

IR (KBr) 3350. 1645. 1605 cm" 1 

MS (SIMS, positive) m/z 594 (MH * ) 

H$fcfiW33 

2-15- 7 2 y-2-(4-TSy7x-*)-6-**V-1.6- ytKo-1- Wii?*]- 
N-(l- *>s;*-3.3.S- f 0 7**0-2- t*7^t/l) 7-tr* S K©£« 

*«ffl2'fcI3«©^TtTofc. **«S0©M<t**(196 mg. 0.314 mmol) 
*StB* (3 ml) acfaMW (70 X. 3 ft) ©»***+. 10% '<*5>^«* 
(100 m)©#*T, **»BftTtrE***. ««ffc*»**»ft»*««ft^ 
UT68 mg (44 X)f#fc. 
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mp >210 V 

l H-NMR (300 MHz. DMSO-d.) 6 8.17 (d. J = 9. 6 Hz. 1H). 7.35-7.15 (m. 6H). 
7.15 (s. 1H). 7.11 (s. 1H). 6.94 (d. J - 8.5 Hz. 2H). 6.46 (d. J = 8.5 H 
z. 1H). 5.46 (s, 2H). 4.92 (s. 2H). 4.38 (d. J = 16. 1 Hz. 1H). 4.31 (d. 
J = 16. 1 Hz. 1H). 4.23 (brt. J « 9.7 Hz. 1H). 3.14 (dd. J = 14.1. 2.0 Hz. 
1H). 2.65 (dd. J = 14. 1. 11.2 Hz. 1H) 
|R (KBr) 3275. 1650. 1605. 1505 cm" 1 
MS (SIMS, positive) m/z 460 (MH * ) 
H&0IJ34 

2-[5- s<yi?)\,t*i/t>fttf-Jl>T I S-2-U-iS JT&T i J 7i-;l/)-6-t* 
7-1.6- i^t Kd-1- k'V * >*;U]-N-(1- ^ > S^-3. 3. 3- f <J 7 ;l> * □ -2- t 

HJiflf«132©*e{k^«J (235 mg, 0.396 mmol) 9 J-h (10 ml)&tf*A- 
VJ > (2 ml) ©E^&jftK^gffl&Tloa; '^ytjU&Uk (89 mg)£ftJ/L, 
zk^fitt^BfTF, £fiT'1.5 IffHItfttfLfco '<v l«fiim * * 

5? 4 -(75:25 ^ooy * >- #»x^;U) «t U ^gSffc£fl3 

LT135 mg (553D&fco *® a d > (50:50) 

fr«=>??|gfiU &££.Pb£56 mg mzo 
mp 220-222'C 

'H-NMR (500 MHz. DMS0-d.+D,0) 5 8.35 (s. 1H). 7.43 (d. J = 7. 1 Hz. 2H). 
7.40 (t. J = 7. 1 Hz. 2H). 7.35 (t. J » 7. 1 Hz. 1H). 7.26-7.17 (m. 5H). 
7.15 (d. J ■ 8.9 Hz. 2H), 6.56 (d. J » 8.9 Hz. 2H). 5.17 (s. 2H). 4.47 ( 
d. J = 16.6 Hz. 1H). 4.38-4.32 (in. 2H). 3.16 (dd. J « 14.3. 2.2 Hz. 1H), 
2.98 (s. 6H). 2.65 (dd. J = 14.3. 11.5 Hz. 1H) 
IR (KBr) 3390. 3280. 1715, 1650. 1605 cm-' 
MS (CI. positive) m/z 622 (MH * ) 
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Ml 35 

2-[5- 7 5 y-2-(4-^ *7 S y 7 x-^-G-t+V-1.6- vJbKn-l- fcf »J 
= >>;H-N-(1- ^ > i^-3. 3. 3- t+V^oW) 7-fe*~ K 

£»0!l26fcHUUD#ircfTofc. £»«34©Mfcaiai C53 mg. 0.085 mmol) 
^^ D aO> (3 ml) T-V-fl/ (0.03 ml. 0.3 mmoD&tf h 'J 7 

;lta^>X;l/t>>K (0.05 ml. 0.6 mmol) tBLSU ft el 
i: b-r36 nig (87 X)?#fco 
m P 219-223'C 

i H-NUR (500 MHz. DMS0-d.+D,0) 6 7.31 (s. 1H). 7.27-7.17 (m. 5H). 7.07 ( 

d. J = 8.8 Hz. 2H). 6.55 (d. J ■ 8.8 Hz. 2H). 4.41 (d. J ■ 16.2 Hz. 1H). 

4.35-4.27 (m. 2H). 3.15 (dd. J = 14.3. 2.2 Hz. 1H). 2.95 (s. 6H). 2.66 ( 

dd. J = 14.3. 11.4 Hz. 1H) 

IR (KBr) 3280. 1635. 1605 cm"* 

MS (SIMS, positive) m/z 488 (MH 4 ) 

fcfij SS>;H-N-(1- "OS^-3.3.3- h'J7^to-2- t+V^otA) 7** 

;»J34©^e<t^® (90 mg. 0.148 wmDOtfJ-h (4 ml) ( 
0.2 ml) ©B*»«C«*BAT-ri(« ^7^^f (31 mg)*tjH;U ** 

+ x > * ***** (50 mDimn^ Mif-Jl^l* 

i/.j*W7A?07hr77-(- (97:3 Joot-U- y*y-*> «fc 
DftttftfiU aHffc*«*««fttt*ttT46 mg (62 »*fc. 

oo*u- (50:50)^^H^B H B t. £23mg#fco 
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2- [5- 7 ; ; -2-(4-^>f-;l/T ; y 7 i-W-6-t^';-l. 6- 5>kKa-l- tf 'J 
5 S>/H-N-(l- ^>^^-3.3.3- h'J7^tn-2- t+7^D^l) T-t**i K 

HWJ26t(5jtt©^&T^T^/c 0 Htti0!J34©Sefi:£$) C53 mg. 0.085 mmol) 
%>J? aa / ? > (3 ml) 7iV-A (0.03 ml. 0.3 mmoO&tf h 'J 7 

;l/*a y * >*;l/*>B* (0.05 ml. 0.6 mmol) ifflSU ^Kffc£&£i&E.&B , B 
t LT36 mg (87 %mtz 0 
mp 219-223'C 

* H-NMR (500 MHz. DMS0-di+D,0) 6 7.31 (s. 1H). 7.27-7.17 (m, 5H). 7.07 ( 

d. J = 8.8 Hz. 2H). 6.55 (d. J • 8.8 Hz. 2H). 4.41 (d. J * 16.2 Hz. 1H). 

4.35-4.27 (m. 2H). 3.15 (dd. J = 14.3. 2.2 Hz. 1H). 2.95 (s. 6H). 2.66 ( 

dd. J = 14.3. 11.4 Hz. 1H) 

IR (KBr) 3280. 1635. 1605 cnf 1 

MS (SIMS, positive) m/z 488 (MH 4 ) 

^Sfi$J36 

2-[5- >f^7j;-2-(4-^yf*T;;7x^H-t*V-1.6- ^bFo-I- 
t'U ii^;H-N-(l- 'OfU-S.S.S- h'J7^to-2- it + VT'o fcf;tO T-b* 
• K©£(£ 

*MHM340*Hfls£tt (90 mg. 0.148 mmol)© i 9 J -h (4 ml) ( 

0.2 mi) (Dm&mmz&%%mfs.T-em ^y^iin* cai mg)£ira;u -km 

•/'J*7-^*7A?D7hr77-f- (97:3 ?ao*;U£- y * J -/I) 
&£flf«HKU SUfk^^^iraifefBt tT46 mg (62 35)?#/co *©*>©£? 
ODtwlA- (50:50)fr£iW£AU ^S&^ H , B «-23ing»/co 
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mp 270-275*C 

' H-NMR (500 MHz. DMSO-d,+D 2 0) 6 7.27-7.17 On. 5H). 7.07 (d. J = 8.9 Hz. 

2H). 7.00 (s. 1H). 6.55 (d. J = 8. 9 Hz. 2H). 4.42 (d. J = 16.3 Hz. 1H). 

4.34-4.27 (m. 2H). 3.15 (dd. J = 14.3. 2.2 Hz. 1H). 2.95 (s. 6H). 2.70 ( 

s. 3H). 2.65 (dd. J = 14.3. 11.4 Hz. 1H) 

IR (KBr) 3360. 1635. 1605 cm-' 

MS (SIMS, positive) m/z 502 (MH * ) 

HMj0J37 

2-[2-(4-T-tf-^T * J 7 *.-)l)-5-K^i?Jlt*i/ij Jltf-JVT i J -6- 
7-1.6- ytKa-|- £'J i ^;U]-N-(1- 3.3- h 'J 7 Hit a -2- * 

mmm32<n&m<t&® (310 mg. 0.522 mmol) OTHF (8 m\mmzSi&1- h ') 
VI* (220 mg. 2.08 mmoD^fln*./^ £ffcT-bf-;U (0.07 ml. I mmo 

l)£fitlx., 0 °CTl WmWLKo 5ES&£ IN £8 (40 mlXrJjQ*. »f»i^ 

7V y*;U7VvA^av h 7 4 -(95:5 ?OD.-j;/^- y 9 J - Jl) iz 
«fcO#*t*fS2U &Wt&toZm&te& h LT330 rag (99 ?#/i„ 
nip 235-240'C 

•H-NMR (500 MHz. DMS0-d«+D 2 0) 6 8.38 (s. IH). 7.59 (d. J = 8. 6 Hz. 2H). 
7.45-7.35 (m. 5H). 7. 25-7. 13 (m. 7H). 5.19 (s. 2H). 4.44 (d. J = 16.4 Hz. 
1H). 4.34 (d. J = 16.4 Hz. 1H). 4.26 On. 1H). 3.14 (dd. J = 14.0. 2.2 Hz. 
1H). 2.60 (dd. J • 14.0. 11.7 Hz. 1H). 2,14 (s. 3H) 
IR (KBr) 3250. 1720. 1650. 1595 cm" 
MS (SIMS, positive) m/z 636 (MH * ) 

2-[5- T ; ; -2-(4-7-tf ; ; 7 i-;l)-6-t+V-l. 6- >>hKo-l- t* 'J 
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l'JA]-tirt\- -OS^b-3.3.3- Mj 7**d-2- t + V^DL^) T** = K 

*Sfc«l6 Lfc. HP*,, JtJfeftl37<D£jBfl:*ft C107 mg. 0. 

168 odoD £;<*y-;U C5 ml) JgjftiK ^g* (0.25 iDatflO* '<5i>1>A# 
* (38 mg)fc*fl«U aHffc*«*«*feH(*^LT39 mg (46*) »fc 0 
'H-NMR (500 MHz. DMS0-d.+D 2 0) 6 7.55 (d. J = 8. 6 Hz. 2H). 7.31 ( s . 1H). 
7.25-7.14 (in. 7H). 4.38 (d. J = 16.5 Hz. 1H). 4.28 (d. J = 16.5 Hz. 1H). 
4.23 Cdd. J = 11.5. 2.2 Hz. 1H). 3.13 (dd. J = 13.9. 2.2 Hz. 1H). 2.61 C 
dd. J = 13.9. 11.5 Hz. IH). 2.11 (s. 3H) 
IR (KBr) 3280. 1650. 1595. 1530. 1505 cnf ' 
MS (CI. positive) m/z 502 (MH * ) 
HMJ39 

2-[5- 'C>^Wi/*A#iA 7 i J -2-(4- h 'J 7Atoy 9 >XA*-H, T 
U7i^)-W;-1.6- Kn-i- h'U S S?;H-N-(1- i?;U-3. 3. 3- 
h'j7^to-2- tf^y^o tfyu) y-tr^j K©£l£ 

^Jfc0iJ32©^S{fc£-%) (300 mg. 0.505 mmol) b h U jl?-;UT $ >(0. 09 ml. 
0.6 moI) ©THF (10 ml) 0&ftH-78 'CT** h 'J / * >x;i/*>6* 

(0.10 ml. 0.59 mrao])£Jin*, -78 1CTI.5 IfrffltftfUc. jRlStttc* (2 ml) 

£Sn*., gsr3o^rai«^u/c^ siea^tt** (50 mix^ra*. Rax** 

•5>tlfc^^£/'J*y;U*7A^n-7 h^5 7-f -(75:25^^oo>^>- g^g 
x*;l) CJ:0»«lt«U Hfb««««ftl*A2:LT312 mg (85 %) »fc 0 
*OiO*^DD*U. ^+*> (50:50)* *KltAU *&£fc H B 0 £223 mgf# 

mp 135-138'C 

•H-NMR (500 MHz. DMSO-d.+D,0) 6 8.39 (s. 1H). 7.45-7.33 (m. 7H). 7.27 ( 
d. J = 8.7 Hz. 2H). 7.21-7.14 (m. 5H). 5.19 (s. 2H). 4.36 (brs. 2H). 4.2 
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5 (dd. J = 11.4. 2.4 Hz. IH). 3.13 (dd. J = 14.0. 2.4 Hz. 1H). 2.59 (dd. 

J = 14.0. 11.4 Hz. 1H) 

IR (KBr) 3300. 1725. 1650. 1515 cm' 1 

MS (SIMS, positive) m/z 726 (MH * ) 

2-[5- T i y-2-(4- h 'J 7Jl*zj i 9 >XJ\,*~;l,T I ; 7x^)-6-t+V-l. 
6-^tKo-i- k*'J ^;U]-N-(1- ^>i^-3.3.3- MJ7;lto-2- **y7 

^S6^j26t^«o^ftT'fto^o nmmvnj&it^mm mg. 0.13s mmon 

(g ml) fcfcrK T-v-A CO. 05 ml. 0.5 mmoD&C/ h >j 7 
;l^-ay ^>XA>*>fifc (0.075 ml. 0. 85 mmoOt&gU 3e®fb£1fc£&fe& 
mh. L X 77 mg (94 %)mz 0 
rap 188-191'C 

1 H-NMR (500 MHz. DMS0-d,+D 2 0) 6 7.36 (d. J = 8.7 Hz. 2H). 7.32 (s. 1H). 
7.30 (d. J = 8.7 Hz. 2H). 7.21-7.14 (m. 5H). 4.42-4.30 (m, 2H). 4.26 (dd. 
J » 11.5. 2.4 Hz. 1H). 3.14 (dd. J * 13.9. 2.4 Hz. 1H). 2.59 (dd. J = 
13.9. 11.5 Hz. 1H) 

IR (KBr) 3400. 3250. 3050. 1645. 1615. 1555 cm" 1 
MS (SIMS, positive) m/z 592 (MH * ) 

2-[5- ^y'Jhlriri/ijiiK-iir i y-2-(4--r v^a*>i/*;u^^;UT = j 

7x-AH-t+V-1.6- } Jt Ko-l- b*'J 5 i^H-N-O- ^>v>^-3.3.3- y 
'J 7;U*o-2- t + V7*o tT;i/) T*9X KO-^fiSt 

%mmzltm&(D5&V'ft->tz 0 ISSfc0J320^gffc£flj(3OO mg. 0.505 mmol) 
£THF (8 mD&ft'K (106 mg. 1. 00 mmol)©#&T\ ?ooj£ 

8K 7^ah*yK0.l2 ml. 1. 1 mmol) t£t££-ti\ £g<fc-&ft£tofe*g l & t LT 
320 mg (93 35) &tz 0 
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mp 21 9-221 'C 

»H-NMR C500 MHz. DMS0-d.+D 2 0) 6 8.38 (s. 1H). 7.48 (d. J = 8.7 Hz. 2H). 
7.45-7.38 (a 4H). 7.35 (t. J = 7.0 Hz. 1H). 7.23-7.13 (m. 7H). 5.18 (s. 
2H). 4.95 (sept. J = 6.2 Hz. 1H). 4.44 Cd. J = 16.4 Hz. 1H). 4.33 (d. J 
= 16.4 Hz. 1H). 4.24 (dd. J = 11.4. 2.2 Hz. 1H). 3.13 Cdd. J = 13.9. 2.2 
Hz. 1H). 2.60 (dd. J = 13.9. 11.4 Hz. 1H). 1.29 (d. J = 6.2 Hz. 6H) 
IR (KBr) 3250. 1720. 1690. 1655. 1605. 1500 cm" 1 
MS (CI. positive) m/z 680 (MH * ) 
HJS0J42 

2-[5- T c ;-2-(W;yo^^*jut^7; J ? * rw|,)-6-*4- y-i, 6- 
^tKo-i- f»; > >^]-N-(l- a:>^;U-3.3.3- h 'J 7;^n- 2 - y^o 

^012 t^fiKD^T^iSLfco fins. mmmu<D%m<titti} m m g. o.i 

3 mmol) J-H (5 ml) IQ% >*^V*yu®M. (29 mg)©#r£T, 

*%Wm%.TVKfc$*^ tlTSZ mg (73 *)?#A:„ 

mp 131-135^ 

'H-NMR (500 MHz. DMS0-d,+D 2 0) 6 7.44 (d. J = 8. 7 Hz. 2H). 7.31 (s. 1H). 
7.23-7.12 (m. 7H). 4.94 (sept. J = 6.2 Hz. 1H). 4.39 (d. J = 16.3 Hz. 1H). 
4.28 (d. J = 16.3 Hz. 1H). 4.23 (dd. J = 11.3. 2.1 Hz. 1H). 3.13 (dd. J 
= 14.0. 2.1 Hz. 1H). 2.61 (dd. J = 14.0. 11.3 Hz. 1H). 1.29 (d. J = 6.2 
Hz. 6H) 

IR (KBr) 3380. 1690. 1660. 1610. 1510 cm -1 
MS (CI. positive) m/z 546 (MH + ) 

2-[5- ^>^;Pt+'>*;^f-Jl,7;;-2-(3.5^-ho7x^H-t+7-l, 

6-i>fcKo-i- * s>;H-N-(i- ^>^;u-3.3.3- h'J7/bto-2- 
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(l)M5-^>W+i/H#iA7;;-K8.5-yihD 74 ^). 6 . t 
+ 7-1.6- ytKo-l- tTU $5>A,]4Kl- ^>^t,- 3 .3.3- h ')7»* a - 2 - 
hKa*-/^otr;U) r-b* = K®**(*X1MI1 tW*©*ttTffofc c BP*,, 

[5- ^>y;^+^A^7;;-H3.5-y-hD7x-;l)- 6 -t + v-1.6- 
5>k Ko-l- f'J * it->l) mm (*#fll6<Z>Saft*tt. S>xf-/Ux-f-*i 
©SStt. 3.74 g. 7.08 mniol)£DMF (25 ml) fgjftt, 3-7;;-i,i,i- h 'J 7 
**a-4- 7x^H- OSffiffcA^. g< 8>12 mmo 

1), WSC[©ES*ig (1.63 g. 8.50 mmoDSC/HOBT (1.91 g. 14.1 mmol) U 
BtfHfc£$)£gt§fe0{*i: LT4.06 g (86 X) f#/c 0 

1 H-NMR (500 MHz. DMSO-d.) 6 9.06 (s. 1H). 8.94 (t. J = 2. 1 Hz. 1H). 8.7 
1 (d. J = 2. 1 Hz. 2H). 8.49 (s. 1H). 8.40 (d. J = 8.7 Hz. 1H). 7.45 (d. 
J = 7.1 Hz. 2H). 7.40 (t. J = 7.1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 7.1 
4-7.05 (in. 5H). 6.62 (d. J = 7.3 Hz. 1H). 5.20 (s. 2H). 4.51 (d. J = 16. 
8 Hz. 1H). 4.36 (d. J * 16.8 Hz, 1H). 3.98 (m. 1H). 3.85 (m. 1H). 2.89 ( 
dd. J = 14.1. 2.9 Hz, 1H). 2.65 (dd. J = 14.1, 10.6 Hz. 1H) 
IR (KBr) 3280. 3090. 1720. 1665. 1510 cm" 1 

(2) ±iet Ku + ^M (3.22 g. 4.80 mmol)£DMS0 (20 ml)&tfh;t<i> 
(20 ml WSCIOiggEE (4.60 g. 24.0 mmol)&tf^ ? o a$m ( 

0.80 ml. 9.7 moDtfilU S@fk£&£$?|fe*S B B B fc LT2. 70 g (84 X) f# 

tap 154-157'C 

'H-NMR (500 MHz. DMS0-d,+D,0) S 8.97 (t, J = 2.0 Hz. 1H). 8.63 (d. J = 
2.0 Hz. 2H). 8.45 (s. 1H). 7.45 (d. J = 7. 1 Hz. 2H). 7.41 (t. J = 7. 1 Hz. 
2H). 7.36 (t. J = 7. 1 Hz. 1H). 7.09-7.00 (m. 5 H). 5.20 (s. 2H). 4.48 (b 
rs. 2H). 4.09 (dd. J = 11.7. 2.5 Hz. 1H). 3.03 (dd. J = 13.7. 2.5 Hz. 1H). 
2.49 (dd. J = 13.7. 11.7 Hz. 1H) 
IR (KBr) 3300. 3070. 1725. 1655. 1540. 1515 cm"' 
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MS (SIMS, positive) m/z 687 (M+HjO+H* ) 
fUEfe$j44 

2-[5- T = y-2-(3,5-^- hD7i-;tH-t+v-l,6- Ko-i- 
;l/]-N-(l- OS^U-3.3.3- MJ7^tD-2- t+V^D^) T-t?** K©£ 

**«26fcH»©£ifc?fT-9A:. 9lEli«43<D S Vfb^tt C405 mg. 0.606 mmol) 
^^ DD ^> (7 ml) 7-y-;l, (0.21 ml. 1.9 mmoD&CF h 'J ? 

Jl* a (0.29 ml. 3.3 mmol) fc&g U ^®ffc-&&£3£fe&,f| 
t UT305 mg (94 5K) »fc 0 
mp 206-209'C 

1 H-NMR (500 MHz. DMS0-d«tD 2 0) 6 8.91 (t. J = 2. 1 Hz. 1H). 8.56 (d. J = 
2.1 Hz. 2H). 7.34 (s. 1H). 7.10-7.01 (m. 5H). 4.45 (brs. 2H). 4.10 (dd. 
J » 11.4. 2.6 Hz. 1H). 3.03 (dd. J = 13.7. 2.6 Hz. 1H). 2.50 (dd. J = 
13.7. 11.4 Hz. 1H) 

IR (KBr) 3280. 3070. 1660. 1605. 1540 cm"' 
MS (CI. positive) m/z 535 (MH * ) 

2-[2-(3.5-^T i J 7ii;l)-H>i>At+i/**^A7 « y-6- sf+y.-l. 
6-S>fc Kd-1- f'j ~ y^]-N-(l- ^>^;U-3.3.3- h 'J 7;U*o-2- ttV^ 

^JH5»J32tl^«O^Tfi : o^o ip-fc, £ttffl43<D3B{b£tt(887 ag. 1.33 
mmol) ©THF (13 ml) t7jc (6 ml) (890 mg. 15.9 nmoDt 

1N£6* (0.7 ml) tfitlU S®ffc^«3rfefe B H B t LT788 mg (97 X) ®tz 0 
tap 178-1 81 *C 

'H-NMR (500 MHz. DMS0-d.+D 2 0) 5 8.34 (s. IH). 7.45-7.38 (m. 4H). 7.36 ( 
t. J = 6.9 Hz. IH). 7.20 (t. J = 7.0 Hz. 2H). 7.17-7.11 (ra. 3H). 6.00 (t. 
J = 2.0 Hz. IH). 5.82 (d. J = 2.0 Hz. 2H). 5.18 (s. IH). 4.51 (d. J = 
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16.0 Hz. 1H). 4.44 (d. J = 16.0 Hz. 1H). 4.10 (dd. J = 11.4. 2.4 Hz. 1H: 
3.09 (dd. J = 14.2. 2.4 Hz. 1H). 2.66 (dd. J = 14.2. 11.4 Hz. IH) 
IR (KBr) 3420. 3330. 1680, 1645. 1600. 1520 cm" 1 
MS (CI. positive) m/z 609 (MH * ) 
HftS#J46 

2-[5- 7;y-2-(3.5-i>7;;7x-^)-W;-1.6- i? t Kn-1- f 'J = i> 
A]-N-(l- <yiS)l-3. 3. 3- h'J7^to-2- t*vynlf;i) T-b?i K©^ 

mmw2 tmftou&T'iritz* mmm^mmit^mm mg. 0.246 mmoo 

9 J-)\, (5 ml) &C/THF (3 mD©^^^ 10% ' < 5 i> (56 m 
g)©#£T, 7jc*irffl^Trgt&$lt > a®<fc£ft£&|gfe|± l F B tLT104 mg ( 

mp 127-130*C 

1 H-NMR (500 MHz. DMS0-d,+D,0) 6 7.26 (s. IH). 7.21 (t. J = 7. 0 Hz. 2H). 
7.16-7.12 (m. 3H). 5.93 (t. J = 2.0 Hz. IH). 5.77 (d. J = 2.0 Hz. 2H). 
4.45 (d. J = 15.9 Hz. IH). 4.39 (d. J = 15.9 Hz. IH). 4.05 (m. IH). 3.08 
(dd. J = 14.0. 2.4 Hz. IH). 2.69 (dd. J = 14.0. 11.2 Hz. IH) 
IR (KBr) 3320. 1650. 1600. 1520 coT 1 
MS (CI. positive) m/z 475 (MH * ) 

2-[5- 'OiJ^t+i'*^-^;;^- 3j-*y-2-(3-tT'J fc K 

n-I- b*>J;^]-N-(l-<>^;H,3,3- h'J7^to-2- 7 7n tf4,) 

(1) 2- [5- 'OitJl-t**/* J\,$-A,T ? j t+7-2-(3-t'jy^)-l,6- 
Kn-1- f'J = ^;U]-N-(1- *>^/U-3.3.3- h »J 7;U*d-2- t h'n + > 
^atr;u) y-tr** K®&jfti2?ttt0!ll tl^fileD^Tfto fc„ IP*,. [5- *C> 

^^*+i/*;i/t'-;uy 5 y-6- **y-2-(3-e'j ^;u)-i.6-y t Ko-i- try 
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* iS-*) Rgft HMMWoMft**. 2.50 g. 6.57 mrool)£DMF (25 ml) 
fc<K 3-T5y-I.l.l- b>)?**a-4- 7*-A,-2- 0 
■ffc#tt. 1.51 g. 6.89 mmol). WSClCJfegjtfg (1.51 g. 7.88 nuno 1 ) ft c/HOBT 

(1.77 g. 13.1 mmol) fcfcSU ittft****felSfii: LT3.58 g (84»»fc 0 
mp 205-209'C 

1 H-NMR (500 MHz. DMS0-d s ) 5 8.92 Cs. 1H). 8.70 (dd. J = 4. 9. 1.6 Hz. 1H). 
8.64 (d. j - 2.1 Hz. 1H). 8.45 (s. 1H). 8.35 (d. J = 8. 7 Hz. 1H). 7.76 ( 
m. 1H). 7.44 (d. J = 7.1 Hz. 2H). 7.42-7.37 On. 3H). 7. 34 (t. J = 7. i H z. 
1H). 7.23-7.16 (m. 3H). 7.08 (d. J = 7.2 Hz. 2H). 6.69 (d. J = 7. 1 Hz. 1 
H). 5.19 (s. 2H). 4.45 (d. J = 16.8 Hz. 1H). 4.29 (d. J = 16. 8 Hz. 1H). 
4.03 (m. 1H). 3.88 (sext. J = 7. 1 Hz. 1H). 2.92 (dd. J = 14.2. 2.9 Hz. 1 
H). 2.71 (dd. J = 14.2. 10.4 Hz. 1H) 
IR (KBr) 3370. 3280. 3050. 1720. 1665. 1600. 1515 cm*' 

(2) Jisfit Ku* i/ft^tlo (2.76 g. 4.75 mmol)£DUS0 (20 mO&tf h ;Ux y_ 
(20 ml) <Dig£fci£<K WSCIO^K^ (4.55 g. 23.7 mn>ol)£0^ ? D aft® ( 

0.80 ml. 9.7 nunoOstMaU Mtt£fe£ftfe|£ H B B t LT2. 39 g (8750®/c o 
mp 88-9 PC 

'H-NMR (500 MHz. DMS0-d,+D 2 0) 6 8.69 (dd. J = 4.9. 1.6 Hz. 1H). 8.56 (d. 
J = 2.2 Hz. 1H). 8.43 (s. 1H). 7.68 (m. 1H). 7.46-7.33 (m. 6H). 7.20-7.1 
0 (m. 5H). 5.19 (s. 2H). 4.41 (m. 2H). 4.20 (dd. J = 11.4. 2.5 Hz. 1H). 
3.10 (dd. J = 14.0. 2.5 Hz. 1H). 2.57 (dd. J = 14.0. 11.4 Hz. 1H) 
IR (KBr) 3300. 1720. 1655. 1595. 1510 cm" 1 
MS (CI. positive) m/z 580 (MH * ) 

2-[5- TiJ-B- ^+7-2-(3-fiJ ^;U)-l.6-^h Ko-i- £ S i^U]-N-(i- 
^>^^-3.3.3- hi)Z?J\,*n-2- t+vyohVl) Ti?*i K©£fiSc 

%mm2 twimv>jimx4ti8LLtz 0 w*>, mmm47<Dmm{t&® (200 mg. 0. 
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345 mrool) & / 5> (6 ml) .RtfTHF (4 mDOM&mfo^^ 10* 

(144 mg) co^SET, 7X*5BB^TTSlD$-fr. S®ft£ft£:ftfeISf* t L 
Till mg (7230ftfco 

1 H-NMR (500 MHz. DMS0-d.+D,0) 8 8.63 (dd. J = 4.8. 1.5 Hz. 1H). 8.50 (d. 
J = 1.8 Hz. 1H). 7.61 On. 1H). 7.33 (s. 1H). 7.32 (dd. J = 7. 9. 4.8 Hz. 
1H). 7.20-7.11 (in. 5H). 4.35 (AB-q. J = 16.9 Hz. 2H). 4.20 (dd. J = 11.3, 
2.3 Hz. 1H). 3.10 (dd. J « 14.0. 2.3 Hz. 1H). 2.58 (dd. J * 14.0. 11.3 H 
z. 1H) 

IR (KBr) 3410. 3270. 1690. 1650. 1605. 1535 cur 1 

MS (CI. positive) m/z 446 (MH * ) 

£$60149 

2-[5- ^i>)l**yti )\stf-)lT i J-%- **7-2-(4-t''J yno-i.6-s>t K 
D-l- h*'J = i^H-N-U- *y } JJl-Z.Z,$- F'j7^to-2- **y7oeAO 

(1) 2-[5- s<>i?Jl**i/tiJ),tf-JlT i *+7-2-(4-tf l ) 6- 
i?t Fo-I- k*U i v5/U]-N-(l- 'O^-'U-S. 3.3- h'j7^to-2- t Ko^-> 
7"dW) T-tr* $ KO^fiStlSH^l tl^I^O^Tff^/Co IP^, [5- O 
i;W + ->A^t^7=;-6- **7-2-(4-tr'J iW-1.6->>fc: Ko-l- f 'J 
i BtK (##<Wl8CD$j@ft^. 2.66 g. 6.57 mmol)£DMF (25 ml) 

3-T-/-1.1.1- h'J7;l-tD-4- 7xiil/-2- 7"^;-^ (##ffll © 
£Sft:£«!). 1.51 g. 6.89 mmol), WSCI0ig»l£ (1.51 g. 7.88 mmo 1 ) & U H0BT 
(1.77 g. 13.1 mraol) ir&gU i Wfk^^lTfe^B t LT3. 59 g (945K)?# 

mp 213-217'C 

1 H-NMR (500 MHz. DMSO-d.) 6 8.96 (s. 1H). 8.62 (d. J - 5.9 Hz. 2H). 8.4 
5 (s. 1H). 8.36 (d. J = 8.7 Hz. 2H). 7.44 (d. J = 7. 1 Hz. 2H). 7.42-7.32 
(m. 5H). 7.23-7.16 (m. 3H). 7.09 (d. J = 7.0 Hz. 2H). 6.71 (d. J = 7. 1 H 
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i. IH). 5.19 (s. 2H). 4.42 (d. J - 16.7 Hz. IH). 4.23 (d. J = 16.7 Hz. 1 
H). 4.07 On. IH). 3.89 (sext. J = 7. 1 Hz, IH). 2.94 Cdd. J = 14.2. 2.8 H 
z. IH). 2.71 (dd. J - 14.2. 10.6 Hz. IH) 
IR (KBr) 3380. 3270. 1725. 1660. 1595. 1515 cuT' 

(2) ±Eh KD*S/ft** (2.79 g. 4.80 ramol)*DMS0 (20 ml)SC/h^x> 
(20 ■l)®ft**ft* % WSCKDHM (4.6O g. 24.0 mmol)R^ * o o|* R ( 

0.80.1. 9.7w>l)tMU •■^•**«fetWfctLT2.24 g (8lX)»fc. 
mp 182-1 85'C 

'H-NMR (500 MHz, DMS0-d.+D,0> 6 8.58 (d. J = 6. 0 Hz. 2H). 8.43 (s. IH). 
7.44 (d. J - 7.1 Hz. 2H). 7.40 (t. J - 7. 1 Hz. 2H). 7.36 (t. J - 7. 1 Hz. 
IH). 7.30 (d. J = 6.0 Hz. 2H). 7.20-7.12 Go. 5H). 5.19 (s. 2H). 4.40 (d. 
J - 16.5 Hz. IH). 4.32 (m. IH). 4.25 (dd. J = 11.5. 2.5 Hz. IH). 3.11 (d 
d. J = 14.0. 2.5 Hz. IH). 2.58 (dd. J = 14.O. 11.5 Hz. IH) 
IR (KBr) 3380. 3290. 3030. 1725. 1660. 1595. 1515 cm"' 
MS (CI. positive) m/z 580 (MH * ) 
f£2fi$j50 

2- [5- 7i;-8- **V-2-C4-fcrUSMO-1.8-j;fc Ko-1- h* «j 5 y^j'-N-Cl- 
y OfU-3.3.3- b')7**a-2- Jr+yfaVji) T -tr* i K©£« 

*llfl2 kftmotmT'ii^ii. ftttM49<D*Bfl:**(250 mg. 0.431 nunol) 
Zffiy-Jl, (6 ml) &C/THF (4 nl)<Z>ft*$tt? % 103; (i U 

mg) ©#^T % ***BftTTfifc3*, SBft*tt«*ftfen*fcl,T16l mg 

(84JK) *#/c 0 

1 H-NMR (500 MHz. DMS0-d,+D,0) 6 8.52 (d. J = 6.0 Hz. 2H). 7.32 (s. IH). 
7.24 (d. J = 6.0 Hz. 2H). 7.19-7.13 (a 5H). 4.38 (d. J = 16.1 Hz. IH). 
4.29 (m. IH). 4.25 (dd. J = 11.5. 2.5 Hz. IH). 3.11 (dd. J = 14. 1. 2 .5 H 
z. IH). 2.59 (dd. J = 14.1. 11.5 Hz. IH) 
IR (KBr) 3420. 3360. 3050. 1650. 1615. 1595. 1540 cm" 1 
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MS (CI. positive) m/z 446 (MH * ) 

2-[5- fsiS)l**^ti)ltf-JlT I y-6- **V-2-(2-f-x— ;U)-1.6-yh K 
o-i- fj S -^J-N-Cl- H; 7^*0-2- * f;l/) 

(1) 2-[5- ^:/^;l/**:/rt;l/*-;U7 * </-6- 7-2-(2-* 6- 

tTU $^;H-N-(1- *C > 5> ;U-3. 3. 8- h'J7^to-2- tKo + </ 
T'afc*^) T-tr^i K©£fi2liHifcffll tl3«(D^T^o/; 0 BPS, [5- 
^At+i/*^^-^?;;^- **y-2-(2-f-x^;t,)-l. 6-^t K0-1- e 'J 
S ft& (#^fl»J19©^Brt:£to. 2.00 g. 4.84 mmol)£DMF (20 ml) & 

jtt«K 3-7;;-l,l,l- h'J7^to-4- 7 J.—JI-2- 7 9 J - Jl © 

1.11 g. 5.06 mmol), WSCl©EB|iS Cl- 1 1 g. 5.79 nunoD&tfHOBT 
(1.31 g. 9.69 mnol) tMgU Bftff:£&£$#&l£iF H t LT2. 66 g (94 %) 

rap 228-230*C 

•H-NMR (500 MHz. DMSO-d.) <5 8.87 (s. 1H). 8.54 (d. J = 8.9 Hz. 1H). 8.3 
9 (s. 1H). 7.77 (dd. J = 5. 1. 1.0 Hz. 1H). 7.43 (d, J = 7. 1 Hz. 2H). 7.3 
9 (t. J = 7. 1 Hz. 2H). 7.36-7.19 (m. 6H). 6.98 (dd. J - 5.1. 3.8 Hz. 1H). 
6.89 (m. 1H). 6.76 (d. J = 7. 1 Hz. 1H). 5.18 (s. 2H). 4.72 (d. J = 16.8 
Hz. IH). 4.50 (d. J = 16.8 Hz. 1H). 4.23 (m. 1H). 3.95 (m, 1H). 3.02 (dd. 
J = 14.1. 2.8 Hz. 1H). 2.75 (dd. J = 14.1. 11.0 Hz. 1H) 
IR (KBr) 3380. 3260. 1705. 1660. 1595. 1525cm" 1 

(2) ±I£t Va^i/itG® (1.80 g. 3.07 mmo 1 ) fcDMSO (15 ml)SC/h^x> 
(15 ml)©il£&ffi+, WSCI©£BM£ (2.94 g. 15.3 ramoORtfi^ ao^at ( 

0.50 ml. 6.1 ounol)t4ffl£U mm<t&fa&mn &£A t LT1. 47 g (82 %) ft 

Tz. © 

mp 108-1 ll'C 
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'H-NMR (500 MHz. DMS0-d.+D t 0) 8 8.36 (s. IH). 7.75 Cd. J = 5. l Hz> , H) 
7-43 (d. J = 7.1 Hz. 2H). 7.39 (t. J = 7. 1 Hz. 2H). 7.34 (t. j = 7 J Hz 
1H). 7.29-7.22 On. 5 H). 6.97 (dd. J - 5.1. 3.8 Hz. 1H). 6.77 Cbrs 1H) 
5.18 (s. 2H). 4.73 (d. J = 16.7 Hz. 1H). 4.50 Cd. J - I6 . 7 Hz. 1H) 4 39 
(dd. J = 11.8. 2.3 Hz. IH). 3.19 (dd. J = 13.8. 2.3 Hz. IH). 2.66 (dd. J 
= 13.8. 11.8 Hz. 1H) 

IR (KBr) 3280. 1720. 1640. 1595. 1530 cnf 1 
MS (CI. positive) m/z 585 (MH * ) 
MW52 



2-[5- T » y- 6 - ^4-7-2-(2-^x-;u)-i >6 -i;t K-i- e »J ; ^;U]-N-(1- 
"<>^U-3.3.3- F'J7;^ D -2- t+V^Dt» T*?i KO^fifc 

mm2Btmo^mvn,tc 0 bp^ mmmBiommn^aeo m . i. 30 

nunol) ^noy^ (15 7^;-^ (0.45 ml. 4. 1 mmoD&C/ 

h'J7;^D^>^>B (0.70 ml. 7.9 mojoDt&gU mMlt£®*® 
tafefi t LT415 mg (71 %) f#fc e 

mp 1 98-20 l'C 

"H-NMR (500 MHz. DMS0-d«+D a 0) 8 7.60 (d. J = 5. 1 Hz. IH). 7.28-7.22 Cm. 

6H). 6.91 (dd. J = 5.1. 3.7 Hz. IH). 6.64 (brs. IH). 4.68 (d. J = 16.5 H 

z. IH). 4.43 (d. J = 16.5 Hz. IH). 4.37 (dd. J = 11.6. 2.4 Hz. IH). 3.18 

(dd. J = 13.9. 2.4 Hz. IH). 2.65 (dd. J = 13.9. 11.6 Hz. IH) 

IR (KBr) 3400. 3250. 1640. 1605. 1530 cm"' 

MS (CI. positive) m/z 481 (MH * ) 

HJfi#J53 

2-[5-[4- ( O it J\,** is r I J -6- **'j-2- 7l 

-VU-1.6- i?\z. K d - 1 - J ^;U]-N-(i- "0^,1,-3.3.3- HJ7,0,*a-2- 

(1) 2-(5- ^yiSJli-Z-is-hiltf-K-ri y- 6 - ^-+v-2- ^i^-u- 'J 
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t Ko-l- fcT'J £ iW-JHl- *C>S>;U-2-(tert- ^ > f- ;b :> ij ;!,) 

•>-3,3.3- h 'J 7WD^n fcf;H T-b* i K©£fi&tt##<9J8 ©*[B1<*T£> S 
N-[l- ^>i^U-2-(tert- yTfr'Jt V AO **^-3.3. 3- h'J7;l/to 
7*o \*)\,\-2-9 acT-b? I K©£f£tl^&©;&&TfT -> /-o B|J£, fU&feffl l © 
IS (l) ©gfi-Jft^ (3.50 g. 6.03 mmol)£^?no y * > (60 ml)^, 2. 
6-;Uf-^> Cl. 05 ml. 9.04 nunol) Stftert- 7 ?• ft iS t f- >U i/ V ;U h 'J 7 b — 
h (2.92 ml. l2.7mmol) i&3U §fi*rtfc£%£itt^fe©f&:fc t LT3. 94 g ( 
94 %) f#fc. 
mp l3l.0-l39.0'C 

'H-NMR (300 MHz. DMS0-d«) <5 8.84 (s. lH). 8.42 (s. lH). 8.27 (d, J = 7. 
5 Hz. lH). 7.52-7. II (in, 15H). 5. 19 (s. 2H). 4.39 (d. J = 2.2 Hz. 2H). 
4.25-4.21 (m. 1H). 4.21-4.00 On. 1H). 2.96-2.92 (m. 1H). 2.74-2.69 (m. 1 
H). 0.89 (s. 9H). 0.08 (s. 6H) 

IR (KBr) 3330. 3190, 3050. 3000. 2950. 2920. 2880. 2850. 1730. 1720. 171 
5. 1695. 1680. 1665. 1650. 1640. 1635. 1605. 1560. 1540. 1535. 1520 cm' 1 
(2) 2-(5- 7i;-6- **7-2- 7i-;H,6- ^tKa-l- t* V i -N- 
[1- "<>>*A/-2-(tert- 7 * ft <J ft) **f-3.3.3- b'J^^ta^ 

©BtfHI:£% (3.50 g. 5.04 mmol)©x^ J —ft (50 ml) tTHF (15 ml) ©ig£ 
1096^7 ^^Att* (350 mg) #£T\ **MSTTfiIfc3i*\ .Itt 
<fc£tt£«*feB(*i:LT2.22 g (79X)»fc 0 
mp 142-153'C 

'H-NMR (300 MHz. DMS0-d.) 6 8.21 (d. J = 7.5 Hz. 1H). 7.46-7.12 (m. 11H). 
5.11 (s. 2H). 4.26-4.21 (m. 1H). 4.13-4.08 (n. 1H). 2.94 (dd. J = 14.8. 
2.4 Hz. 2H). 2.71 (dd. J ■ 14.8. 11.1 Hz. 2H). 0.89 (s. 9H). 0.10 (s. 3H). 
0.09 (s. 3H) 

IR (KBr) 3420. 3290. 3050. 3020. 2950. 2920, 2890. 2850. 1720. 1700. 168 



1 0 2 



WO 96/33974 PCT/JP96/01 171 



0. 1675, 1685. 1660. 1640. 1605. 1575. 1540. 1535. 1520. 1505 cm"' 
(3) **fkth'J^ (60 X in oil. 1.60 g. 40. 0 mmol) tT t) JlTJlzi — 
* (100 ml) ^&MLfcT7U3 + s/K**K*»T, 4-bFD + i/yf A$g 
Wm*+* (3.32 g. 20.0 mmol)^tnx.T, g*BT6 B#fW»^L^ 0 Sl&fficiN 
£B*£»D*TpH3 i:U WETTMLfc. Sli:|»xf;i, (150 ml) fcto*., 

7r*i/->^TR«Lfc, JM***eet-c**u j/ijay** 

7^o7h/77^- (5:2 ^*tf>- B«x^;i,) (= J: *) »Mf»S 4-t 
KD + ^yf-;U3?a#i|Trj;u^»^fe + Y^tLT3.59 g (93 *) 
'H-NMR (300 MHz. CDC1,) S 8.05 (d. J = 8. 0 Hz. 2H). 7.43 (d. J = 8.0 Hz. 
2H). 6.11-5.97 (tn. 1H). 5.45-5.37 (a 1H). 5.31-5.27 (m. 1H). 4.83-4.80 
Cm. 2H). 4.76 (d. J = 4.7 Hz. 2H) 

IR (neat) 3400. 3080. 2920. 2870. 1930. 1715. 1705. 1700. 1690. 1645. 16 
35. 1610. 1575. 1505 cm " l 

(4) IS (2) ©S4«IM (500 rag. 2.07 mmol)© i? ? o o y * y do ml) 
JSfcKfcteT. F'ixfAT5> (2.30 ml. 0. 892 mmol)&tf h -J y > (15 
0 mg. 0.505 mmol) *Dni, 30#fffifc#L/c o *&T» 4-t Kn* 

•^f^IfiiT'JJl (1.04 g. 6.28 mmol)$-jD^T. tfit^^L^ 
KlfcttlUHtxf-;!, (120 ml) £fifl;U ISfOigftT ■Mc8fft&tftefn& 

THF (5 inDlgffiCfh^^^T^tz^A^^tiJ h'OTHF fcfcO.OM, 1.07 
ml. 1.07 mmoD^fin*, MT2 Bffttftl*:. S&ftCIMkx** (150 ml) 

TT'g^L/:, ^S€-^'J *y;i*7i?n7 h757-f - (9:1 i^ony* 

>-l»x*A) K«kO£JHMfS!U ftfe@*£f#fc 0 Ibti^li^a»xf 

;U- ( 1: 20) fr£HgfiU 2-[5-[4- (T 'J A,** •/ * ;U*x;l,) a:> 

*#xa,J TiJ-G- **'J-2- yj.-ii-i.Q- iSt Ka-1- bf U 
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1 K£fcfe*£,F B t LT453 mg (76 %) '&tto 
mp 126. 0-135. 0'C 

1 H-NMR (300 MHz. DMS0-d s ) S 9.01 (s. 1H). 8.44 (s. 1H). 8.34 (d. J = 8. 
6 Hz. 0.8H). 8.27 (d. J = 9.2 Hz. 0.2H). 8.01 (d. J = 8.3 Hz. 2H). 7.60 
(d. J = 8.3 Hz. 2H). 7.55-7.09 (m. 10H). 6.79 (d. J = 6. 6 Hz. 0.2H). 6.7 

2 (d. J = 7.0 Hz. 0.8H). 6.12-5.99 (m. 1H). 5.45-5.42. 5.39-5.36 (m. 1H). 
5.22-5.03 (m. 1H). 5.28 (s. 2H). 4.83-4.78 (m. 2H). 4.42 (d, J = 16.5 Hz. 
1H). 4.26 (d. J = 16.5 Hz. 1H). 4.09-4.02 (m. 1H). 3.94-3.87 (m. 1H). 2. 
92 (dd. J = 14.2. 2.8 Hz. 0.8H). 2.82 (dd. J = 13.9. 7.2 Hz. 0.2H). 2.7 
4 (dd. J = 14.2. 10.2 Hz. 0.8H). 2.65 (dd. J = 13.9. 7.9 Hz. 0.2H) 

IR (KBr) 3280. 3050. 3020. 2920. 1735. 1715. 1700. 1695. 1660. 1650. 164 
5. 1635. 1605, 1560. 1545. 1525. 1520. 1515. 1505 cm"' 
( 5 ) Ig ( 4 ) ©Sff]{fc£ttJ (400 mg. 0. 602 mmol) CD^^ao>^> (25 m 
Digft^KDess-Martin '*-4*-J1ry (510 mg. 1.20 nmol)£j!jD.tT, giST 
fc£JK# U/co 5CSiE'&®£x--rA' (20 n»l)T'*frfl? Lfc©-£, T*W8ii-Y>) 
t>^£#t» (25g / \00m\mm&&*%i- h 'J A7kfc$£ (20 mI)£tinx.-C. m 

tzimmwLtio *mig£#»u teftmrnfrm-t- b »j o ^kmfo&a&tu 

£->'J *y^»7A?D7 Y7y7 <<- (4:1 i??uoy^>- Bt&xf- Jl>) (Z 
<k *) #f»fi5Si! U 2-[5-(4- (T>) n,**>±u\,X-)l) a:> ^ ;t, * * * a, - 
Jl) TiJ-B- ^" + 7-2- 7x-;H,6- '7 b Ko-1- b*"J i -7;l<]-N-(l- O 
-7/U-3.3.3- M7;U*a-2- t+vyntib) T-t?*S K£i&f5fe*>f ;u fc t 
T287 mg (725K)?#7to 

'H-NMR (500 MHz. DMS0-d.+D,0) <5 8.40 (s. 1H). 8.02 (d. J = 8.2 Hz. 2H). 
7.59 (d. J = 8.2 Hz. 2H). 7.53 (t. J = 7.4 Hz. 1H). 7.39 (t. J - 7. 9 Hz. 
2H). 7.30 (d. J = 7.3 Hz. 2H). 7.22-7.14 (m. 5H). 6.11-6.00 (m. 1H). 5. 
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45-5.35 Cm. 1H). 5.33-5.28 (m. IH). 5.28 ( 5 . 2H). 4.83-4.81 (m. 2H). 4.4 
0 Cd. J 16.4 Hz. IH), 4.35 (d. J - 16. 4 Hz. 1H). 4.27 (dd. J = 11.3. 
2.2 Hz. 1H). 3.14 (dd. J = 13.9. 2.2 Hz. IH). 2.66 (dd. J = 13.9. i,. 3 H 
z. 1H) 

IR (KBr) 3320. 3290. 3050. 2920. 1715. 1705. 1695. 1665. 1660. 1650. 163 
5. 1625. 1620. 1615. 1600. 1570. 1565. 1560. 1540. 1520. 1510 cm"' 
(6) Xg (5) ©BfltXfc:#% (200 rag. 0.302 mmol) ©^on^> (jq m 
1)WI^'J7x-^7 0 (31.7 mg. 0.121 w!)S^fh7^ (h 
'I7x-W77^) (69.8 mg. 0. 0604 mmol) £fiO*T. 

fttOLti* S^lien»J^> (26.6// 1. 0. 320 mmol) £&D*T, 2 *Zmmftl 
tz 0 &££iS£f&i£ft&x^;t, (20 mDTf&ffL*©*,. 15^®7jc^f- h ij u 

*®m-cm&btz. »t,n^7jc®«-iN^T P H2 cu ^D D ^> t ttaib 

vA^DVir^-f- (19:1-9:1 -4:1 y?DD^>- y y _,,,) 

*)fr*mm\s^ m&tjji&mzo m^ntzit^^^mm^^ cioo mi) 

Ktt**TJMU ^*-9"> (20 nl)£J!lD*Tig,5£#raii*-t^ S®ffc£&£& 

LT62.6 ng (33K) ®/c e 
mp 202. 0-207. 0'C 

'H-NMR (500 MHz. DMS0-d,+D,0) 58.41 (s. 1H). 7.97 (d. J = 8. 3 Hz. 20. 
7.57 (d. J = 8.3 Hz. 2H). 7.53 (t. J = 7.5 Hz. 1H). 7.38 (t. J = 7.9 Hz. 
2H). 7.31 (d. J = 7.3 Hz. 2H). 7.22-7.14 (m. 5H). 5.27 (s. 2H). 4.40 (d. 
J = 16.3 Hz. 1H). 4.34 (d. J = 16.3 Hz. 1H). 4.26 (dd. J = 11.3. 2.2 Hz. 
IH). 3.14 (dd. J = 14.2. 2.2 Hz. 1H). 2.66 (dd. J = 14.2. 11.3 Hz. 1H) 
IR (KBr) 3350. 3250. 3050. 3000. 2900. 2780. 2600. 2450. 2300. 1730. 171 
5. 1705. 1695, 1685. 1650. 1645. 1630. 1570. 1560. 1540. 1520. 1510. 150 
5 cm *' 



i o 5 



WO 96/33974 PCT/JP96/01171 



MS (SIMS, positive) m/z 641 (*Mot*. MH *). 623 (MH * ) 

2-[5-[3- 2/) *<^i?)lit*i;f] T«y-6- ±*'J-2- 7 j_ 

-/1-1.6- Ka-i- ey 5 ^^UJ-M-CI- ^>^;U-3.3.3- h'J7Ato-2- 

( 1 ) m - 7 * ;USr^ y ;K40. 0 g. 0.206 mol) tl.l-i? /=f-Jl,t K-5S>>(7 
8.3 ml. 1.03 mol) Ojg£%)£g£"Cl7B$|HL &l*TfiD&airFi::21l$riflm# L 

300 ml) t IN £8 (300 ml) £tra*.. tir3ilt-ffi#.&?>1siLtz 0 '&z>t\tcmt* 

£&lLT~ePt&tk, J-)i, (9:l)-ef?feAL, 3-> h*>7j 

/l'#^l'$Ara€ft& l £A£ 05 g (24 *) lf^ 0 
mp 178. 0-183. 5'C 

1 H-NMR (200 MHz. CDC1,) £ 8.78 (t. J = 1.6 Hz, 1H). 8.30 (td. J = 7.8. 
1.6 Hz. 2H). 7.58 (d. J = 7.8. 1H). 3.97 (s. 3H) 

IR (KBr) 3450. 3090. 3000. 2950. 2800. 2650. 2550. 2320. 1725. 1605. 158 
0 cm" 1 

(2) 3-/ h*i/tul (4.00 g. 27.8 mmol)©THP (100 ml)®® 

«!ii:MTt^7 > - -J / * >\,7>)l7 * KiSig (10M. 4.44 ml. 44.4 mmol)£;&n 

T-««L^o ^at^a^fst, fcfe*-r^*<3.5o g (95*r# t>n/^ *^fk^- 

h'J^A (60 % in oil. 1.68 g, 42.1 mmot) tT 'J JlTJba-Jl C100 ml) 
^tHSJL/cT^rJ*^ K»ttK*>frT, ±TW.:*-r ^£finx.T, gST17B£|B| 
ttt^L^o gC6ffilIlNt£S«-Jnx.TpH3 (It. ttffS^L^o SSEt-ftKif-vU 

(200 mos-tra*.. teftfcmfcm-r h «J ^7fc&ffiatflSfnat&*TI©&ifc#U 
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5 ^ D7K5 ^- (5:2 mm***) tu;o»jif»«u s-t 

'H-NMR (300 MHz. CDC1,) S 8.06 (s. 1H). 7.99 (d. J = 7. 7 Hz. IH). 7.58 
(d. J = 7.5 Hz. 1H). 7.45 (t. j - 7.7 Hz. 1H). 6.09-S.00 On. 1H). 5.45- 
5.37 (id. 1H). 5.32-5.27 (m. 1H). 4.85-4.81 (m. 2H). 4.76 (d. J = 5 7 Hz 
2H) 

IR (neat) 3400. 3080. 3000. 2930. 2880. 1715. 1705. 1695. 1680. 1665. 16 
60. 1645. 1635. 1610. 1585. 1575 cm 

(3) 2-[5-[3- ir ri; 

-6- **7-2- 7x-JH,6- Ko-i- tfij $ y;H-N-(l- t 

*i*Tftofc 0 BP*>, fSJfe0j53©Xg (2) OBtilftfttt (500 nig. 2.07 mmol) 
*^ DD;( ^ Cl0ml)+. Hiif*Ti> (2.30 ml. 0.892 nunc!), M 
*XY> (150 mg. 0.505 mmol) , Si/3- 1 Ko + i/^f ^SSfBT U ;Kl. 0 
4 g. 6.28 mmol) fcfiEStt, tt£*lfc*-f *£THF (5 ml)<K xh^T^UT 
>*-^^7^y KCTHP** (1.0M. 1.07 ml. 1.07 mmol) Tfta U §6*? 

LT465 rag (78 %) f»fc 0 

mp 192. 0-195. 0*C 

'H-NMR (300 MHz. DMS0-d,) 5 9.02 (s. 1H). 8.43 (s. 1H). 8.34 (d. J ■ 8. 
6 Hz. 0.8H). 8.27 (d. J = 9. 1 Hz. 0.2H). 8.06 (s. IH). 7.91 (d. J = 7.8 
Hz. IH). 7.75 (d. J = 7.8 Hz. IH). 7.57 (d. J = 7. 8 Hz. 1H). 7.58-7 28 ( 
n. 10H). 6.79 (d. J = 6.6 Hz. 0.2H). 6.72 (d. J * 7. 0 Hz. 0.2H). 6.13-5. 
99 (m. IH). 5.45-5.37 (m. IH). 5.31-5.23 (a. IH). 5.27 (s. 2H). 4.84-4.8 
1 On. 2H), 4.42 (d. J = 16.5 Hz. IH). 4.25 (d. J = 16.5 Hz. IH). 4.11-4. 
01 (in. IH). 3.94-3.86 (m. IH). 2.92 (dd. J = 14.2. 2.8 Hz. 0.8H). 2.82 ( 
dd. J = 13.9. 7.2 Hz. 0.2H). 2.74 (dd. J = 14.2. 10.2 Hz. 0.8H). 2.65 (d 
d. J = 13.9. 7.9 Hz. 0.2H) 
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IR (KBr) 3420. 3370. 3320. 3250. 3080. 3050. 3005. 2920. 1730. 1720. 17 
05. 1690. 1675. 1660-1645. 1640. 1635. 1620. 1600. 1595. 1585. 1575. 15 
60. 1540. 1520—1505 cm 

(4) 2-[5-[3- (T V Jl** yiu\,tf->1) ft ;t, *'-;!,] 7:; 
-6- **7-2- 7i-W.6- ytFD-1- t'J;^^]-N-(l- ^ > i>^-3. 3. 3- 

n->tz e BP£, Ii (3) ©@Wfl:£1JK400 rag, 0.602 mmol)£ 'J ? o n y * > 
(25 ml) Dess-Martin (510 mg. 1.20 moDt-JSIL, ift 

<t-&&£j£tS&*>r;Ui LT329 mg (82S)»fi 0 

1 H-NMR (500 MHz. DMS0-d,+D,0) 6 8.40 (s. 1H). 8.05 (s. 1H). 7.99-7.96 ( 
m. 1H). 7.75-7.7. (m. 1H). 7.59 (t. J = 7. 7 Hz. 1H). 7.55-7.51 (m. 1H). 
7.38 (t. J = 8.0 Hz. 2H). 7.32-7.29 (m. 2H). 7.21-7.14 On. 5H). 6.17-6. 
10 (m. 1H). 5.43-5.38 (m. 1H). 5.32-5.28 (in. 1H). 5.27 (s. 2H). 4.84-4.8 
1 (m. 2H). 4.40 (d. J = 16.5 Hz. 1H). 4.34 (d. J = 16.5 Hz. 1H). 4.26 (d 
d. J - 11.5. 2.5 Hz. 1H). 3.13 (dd. J = 14.2. 2.5 Hz. 1H). 2.66 (dd. J = 
14.2. 11.5 Hz. 1H) 

IR (KBr) 3280. 3050. 3010. 2920. 1720 —1695. 1670. 1660. 1650-1640. 16 
30. 1615. 1600. 1565. 1560. 1540. 1525. 1505 cm "' 

(5) 2-[5-[3- (*Ul**i/) K>i?Jl,**i/tr>l#-)l] TiS-G- *>V-2- 

7x~/u-i.6- ytKo-i- tr»; $ -^;H-N-(i- ^>^;u-3.3.3- M^n^o 

-2- **v:/a e;i,) r*?i Ko£i£ii, mmm5ztmm<Dyjmm^tz 0 bp 

II (4) ©BWfb^ftJ (200 mg. 0.302 mmol) ^?dd^> (10 ml) 
*K h 'J 7 x — 4 y (31.7 mg. 0. 121 mmol), f- Yv*-* ( h 'J 7 x — 

)1>*X7 <<y) U (69.8 mg. 0.0604 mmol) „ SC/to «J : J >(26. 6 u 

1. 0.320 mmol) &m<t£®£m&&*k LT64.2 mg (34X) ?#/c 0 

mp 213. 0-215. 0'C 

'H-NMR (500 MHz. DMS0-d.+D 3 0) 58.40 (s. 1H). 8.01 (s. IH), 7.93 (d. J - 
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7-7 Hz. 1H). 7.70 (d. J = 7.7 Hz. 1H). 7.56 (t. J = 7. 7 Hz. 1H). 7.52 (d 
J - 7.7 Hz. 1H). 7.38 Ct. J = 7. 9 Hz. 2H). 7.30 Cd. J = 7. 6 Hz. 2H). 7.2 

1- 7.14 On. 5H). 5.26 (s. 2H). 4.39 (d. J = 16.3 Hz. 1H). 4.34 Cd. J = l 
6.3 Hz. 1H). 4.25 (dd. J = 11.3. 1.9 Hz. 1H). 3.13 (dd. J = 13.4. 1.9 Hz. 
1H). 2.60 (dd. J = 13.4. 11.3 Hz. 1H) 

IR (KBr) 3380. 3250. 3050. 2900. 1735. 1720. 1705. 1690. 1650. 1640. 163 
5. 1620. 1605. 1565. 1560. 1535. 1520. 1515. 1505 cm 
MS (SIMS, positive) m/z 641 (7/cfDf*. MH ♦). 623 (MH ♦) 

2- (5- / V^ew^;^-A7;y-6- **7-2- 7x-H.6- *Jt 
Kd-i- tf»J$s;A)-N-(l-'<>s;A-3.3.3- M 7**0-2- t+V^Db';i) 

nmm2 ommt-k® (200 mg. 0.452 mod ©thf (10 m o &mz*ftT, 

BR^M^A (128 Dig. 1.21 MOl)acf^Da*B-f v^DtTyl, (68.8*1. 0. 
605 mrnol) MT17l«MlttLfc. Sl»i:M|xfii (70 il)***, 

^ U SETT-SIS Lfco 8S^->>JAW5AjD7h^7^_(i 
9:1 ?oa*;i,A- CiO^IBMU SRft*ft**&*A t L 

T167 fflg (66j;)»fc 0 

mp 170. 0-172. 0'C (#*?) 

■H-NMR (500 MHz. DMS0-d.+D,0) 6 8.38 (s. 1H). 7.53 (t. J = 7.5 Hz. 1H). 
7.38 (t. J = 7.9 Hz. 2H). 7.30 (d. J = 7.3 Hz. 2H). 7.23-7.13 (ra. 5H). 
4.89 (n. 1H). 4.39 (d. J - 16.1 Hz. 1H). 4.33 (d. J - 16.1 Hz. 1H). 4.25 
(dd. J = 11.3. 2.0 Hz. 1H). 3.13 (dd. J = 14.1. 2.0 Hz. 1H). 2.60 (dd. J 
= 14.1. 11.3 Hz. 1H). 1.26 (d. J = 6. 3 Hz. 6H) 

IR (KBr) 3420. 3370. 3260. 3050. 3010. 2980. 2920. 2880. 1720 -1700. 16 
95. 1685. 1680. 1675. 1670. 1660. 1655-1640. 1635. 1620. 1600. 1575. 15 
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65. 1560. 1545. 1530. 1520. 1505 cm 

'J i ^;u)-N-(i- ^>^;i/-3.3.3- hiJ7;itD-2-t*v^o^) r-t*$ 

^»J55tffiJ$©;£i£T#£L/co BP^> V>m®<t&® (600 rag. 1. 

36 mmol)£THF (30 ml) «f\ KSthiJ^A (400 mg. 3.77 moDRU&ik/ + 
>l**W )V (167 til, 1. 76 mrool) fc£l££-t!\ &&1t£® 1 1 
T467 mg (65!D#fco 
rap 210. 0-211. 0'C 

'H-NMR (500 MHz. DMSO-d.) 6 9.66 (s. 1H). 8.73 (s. 1H). 8.19 (d. J = 9. 
8 Hz. IH). 7.52 (in. 1H). 7.39-7.32 (m. 4H). 7.21-7.14 (m. 5H). 7.13 (s. 
1H). 7.11 (s. 1H). 4.41 (d. J = 16.3 Hz. 1H). 4.33 (d. J = 16.3 Hz. 1H). 
4.26 (m. 1H). 3.86 (s. 3H). 3.13 (dd. J = 14.2. 2.4 Hz. 1H). 2.60 (dd. J 
- 14.2. 11.4 Hz. 1H) 

IR (KBr) 3450. 3300. 3050. 2950. 2850. 1760. 1735. 1715. 1705. 1695. 169 
0. 1675. 1670. 1650. 1620. 1600. 1560. 1545. 1520. 1505 cm" 
MS (CI. positive) ra/z 531 (MH * ) 

2-(5- J h + ->7Di J17 i y-6- **'J-2- 7x-H,6- 5>k Ko-1- tf'J 
i ^;i)-N-(l- ^>^-3.3.3- F>j7^to-2- *+v^ot!;t) T-t*S K 
©£fi£ 

mnmtttm&oiD&Z'GmLtio bps. mmmz ©sefb^ (600 mg. i. 

36 mraoO^rTHF (30 ml) <K ^K^h'J^ (400 mg. 3.77 moDRVfeit J f- 
;Uvd-;U (189 u 1. 1.76 mmol) t5CS£it\ ^Uit^^^mikt LT 
293 mg (405Di#fc o 
mp 76.5-77.5'C 
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'H-NMR (500 MHz. DMSO-d.) 6 9.84 (s. IH). 8.80 (s. IH). 8.15 (d. J = g 
8 Hz. IH). 7.50 Cm. IH). 7.35 (t. J = 7. 5 Hz. 2H). 7.30 Cd. J = 7 2 Hz 
2H). 7.21-7.14 (m. 5H). 7.12 Cs. IH). 7.11 Cs. IH). 4.43 Cd. J = 16 2 Hz 
IH). 4.32-4.23 Cm. 2H). 3.70 Cs. 2H). 3.66 Cs. 3H). 3.13 Cdd. J = 14. 2 . 
2.3 Hz. IH). 2.60 Cdd. J = 14.2. 11.4 Hz. IH) 

IR CKBr) 3280. 3050. 3020. 2950. 1730. 1720. 1700. 1680. 1670. 1650. 161 
5. 1605. 1580. 1560. 1545. 1520. 1505 cm" 1 
MS (CI. positive) m/z 545 CMH * ) 
S&0IJ58 



2-C5- yF^^?-/^7;;-6- **V-2- 7X-H.6- ^tKn-l- f 
V -;i>;iO-N-Cl- -<>^-3.3.3- h'J7^tD- 2 - **V7a\£A,) 7 *fii 

**«55fcW*©*Src*tf Lfc. fiP*>, *ltfl2 ©£B/fc£to C600 nig. l. 
36 mmol)£THF C30 ml) <K &MT V V *A C400 nig. 3.77 mmoOS^igft y * 

(217 v\. 1.76 wl) ififca*, LT 
576 ng C76^)f#/- 0 

mp 78. 5-79. 5'C 

1 H-NMR (500 MHz. DMSO-d • ) d9.52 Cs. IH). 8.75 Cs. IH). 8.15 Cd. J = 9.7 
Hz. IH). 7.49 On. IH). 7.34 Ct. J « 7.8 Hz. 2H). 7.29 Cd. J * 7.3 Hz. 2H). 
7.21-7.14 (m. 5H). 7.12 Cs. IH). 7.11 Cs. IH). 4.42 (d. J = 16.1 Hz. IH). 
4.31-4.24 Cm. 2H). 3.59 (s. 3H). 3.14-3.11 Cm. IH). 2.77 Ct. J = 5. 6 Hz. 
2H). 2.62-2.56 Cm. 3H) 

IR CKBr) 3300. 3050. 3020. 2950. 1730. 1720, 1700. 1690. 1650. 1605. 156 

0. 1550. 1520. 1505 cm"* 

MS CCI. positive) m/z 559 (MH * ). 527 
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2-(5- y h + i/TVU* 'J/10 7; /-6- **7-2- 7i^;H.6- i?t Kd-1- 

f'J 5 ^;U)-N-(1- Oi^U-3.3.3- F'j7^to-2- t+vyoL^l.) y-tr* 

&nmsstffi®<Dii&r£i$.Ltz 0 ept,, n»j2 ossrt^ 000 m g . 2. 

03 mmol)£THF (45 ml) *K KKi" K 'J t;^ (600 mg. 5.66 fnmol)&tf£ffcy if 
/I^U* V7U (364 u\. 2.63mmol) tSC£$-t^ iift^^i&gfttlT 
762 mg m%Y&tz a 
mp 74. 5-75. 5'C 

'H-NMR (500 MHz. DMSO-de) <59. 39 (s. 1H). 8.77 (s. 1H). 8.14 (d. J = 9.7 
Hz. 1H). 7.50 (m. 1H). 7.35 (d. J = 8.0 Hz. 2H). 7.30 On. 2H). 7.21-7.14 
On. 5H). 7.11 (s. 1H). 7.10 (s. 1H). 4.41 (d. J = 16.6 Hz. 1H). 4.33 (d. 
J - 16.6 Hz. 1H). 4.26 On. 1H). 3.60 (s. 3H). 3.13 (dd. J = 14.2. 2.4 Hz. 
1H). 2.60 (dd. J = 14.2. 11.3 Hz. IH). 2.52-2.49 On. 2H). 2.35 (t. J = 
6.0 Hz. 2H). 1.81 On, 2H) 

IR (KBr) 3290. 3050. 3010. 2930. 1720. 1650. 1600. 1560. 1540. 1535. 152 
0. 1505 cm" 1 

MS (CI. positive) m/z 573 (MH * ) 
H$£0>J6O 

2-(5- kKoti't+t'J^?;;^- **y-2- 7i^-1.6- i?tFo-l- 
f'J i ^;lO-N-(l- ^<>^;i/-3.3.3- h 'J 7^to-2- * * 7 :/ o £ ;10 

H$feflJ56©£®<fc£#J (350 mg. 0.660 mmol) ©THF (20 ml) fcjfcKO. 1 N 7jt 
m<t± h 'Jt/A7jc^jtt (6.60 ml)£JlD;L, gJST'2 #mtitWLtc 0 SCSftiriNiS 
m (0.726 ml) £fin;U KEg«tLfc„ ?#£tt/;Sffift£BlE&i^;UT«iaj U 

TS*L, 8££BtS*x^- (l:5)fr Shafts*. S®<fc£'8)£J& 
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M&%ikt LT313 mg (92%) f**:. 
mp 193. 0-195. 0'C 

1 H-NMR (500 MHz. DMSO-d.) S 9.54 (s. IH). 8.76 (s. 1H). 8.19 (d. J = 9. 
8 Hz. 1H). 7.52 On. 1H). 7. 39-7. 32 Cm. 4H). 7.20-7.14 Cm. 5H). 7.13 (s. 
IH). 7.11 (s. 1H). 4.40 (d. J = 16.4 Hz. 1H). 4.34 (d. J = 16.4 Hz. 1H). 
4.25 (m. 1H). 3.13 (dd. J = 14.2. 2.4 Hz. 1H). 2.60 (dd, J = 14.2. 11.4 
Hz. 1H) 

IR (KBr) 3400. 3350. 3300. 3050. 3020. 2920. 1730. 1720. 1650. 1620. 160 

5. 1575. 1560. 1550. 1520. 1505 cm" 1 

MS (CI. positive) ra/z 517 (MH * ). 499. 473 

H2fcflH61 

2-(5- bFo + i/70i;l,7;;-6- **V-2- 7ziH.fi- ytKo-l- t* 
U ; ^;i/)-N-(l- ^>^;U-3.3.3- M?rt>*o-2- ttV^nk'A) T*?i 

^MW60tl^#®^T^fi!;L^o BP^ mMmSlvmmitGtiS (280 mg. 0. 
514 mmol) £THF (15 ml) 0. 1 N 7m(ti~ h 'J^A7jt&}£ (5.14 ml)t£l£ 

SHffc£tt£»SffttS.1i:LT251 mg (92%)»fc. 
mp 126. 0-128. 0'C 

'H-NMR (500 MHz. DMSO-d «) S 13-12 (bs. 1H). 9.81 (s. 1H). 8.81 (s. 1H). 
8.15 (d. J = 9.8 Hz. 1H). 7.50 Cm. 1H). 7.35 (t. J = 8.0 Hz. 2H). 7.31 ( 
d. J - 7. 1 Hz. 2H). 7.20-7.14 On, 5H). 7.11 (s. 1H). 7.10 (s. 1H). 4.42 
(d. J = 16.2 Hz. IH). 4.31 (d. J = 16.2 Hz. IH). 4.26 (in. 1H). 3.57 (s. 
1H). 3.13 (dd. J = 14.3. 2.3 Hz. IH). 2.60 (dd. J = 14.3. 11.4 Hz. IH) 
[R (KBr) 3300. 3050. 3020. 2950. 2920. 1720, 1705. 1700. 1695. 1685. 167 
0. 1665. 1650. 1635. 1615. 1600. 1580. 1560. 1545. 1520. 1505 cnr' 

2-(5- tKD + i/^?i/-;l/7;;-6- t*'J-2~ 7x-^-|.6- ytKo-l- 
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fcf'J i^Jl}-H-{\- '<>^;U-3.3.3- h 7 A * o -2- ttvyat;l) y-t* 

**«60fcrat*©2ffcT£j£Lfco BPS, Xttfti58<Z>$Bff:gffl C360 nig. 0. 
645 mraol) £THF (15 ml) 0. 1 N *®ffc-J- h 'J t;A7j<fg?fc (6.45 ml) 1 5ft 

^Bffc^fcfefegJIt LT 311 mg (88*) f#fc 0 
mp 100. 0-101. O'C 

"H-NMR (500 MHz. DMS0-d,) <5 13-11.5 (bs. 1H). 9.46 (s. 1H). 8.76 (s. 1H). 
8.14 (d. J = 9.7 Hz. 1H). 7.49 (m. 1H). 7.35 (t. J = 8.0 Hz. 2H). 7.29 ( 
d. J = 7.1 Hz. 2H). 7.21-7.14 On. 5H). 7.13 (s. 1H). 7.11 (s. 1H). 4.42 
(d. J = 16.0 Hz. 1H). 4.30 (d. J = 16.0 Hz. 1H). 4.26 Cm. 1H). 3.13 (dd. 
J = 14.1. 2.2 Hz. 1H). 2.71 (t. J = 7.2 Hz. 2H). 2.60 (dd. J = 14.1. 11. 
4 Hz. 1H). 2.51-2.48 (m. 2H) 

IR (KBr) 3250. 3050. 2920. 1730. 1720. 1700. 1690, 1680. 1670. 1660. 164 
5. 1600. 1560. 1540. 1535. 1515 cm" 1 
MS (CI. positive) m/z 545 (MH * ). 527 
H&0II63 

2-(5- ^>7^;i7;;-6- **7-2- 7x-;H,6- S>t Ko-i- fij li>)iy 
N-0- "C>i>A/-3.3.3- h»j7Ato-2- t+V^ot'/l) T-tr*; K©£$ 

mt&ftitttm&<Di]mx'&f$.Ltz e bps, %mm2 <om^<t^ ooo mg. o. 

678 mmol) £THF (15 ml) <K tiffll- h W A (200 mg. 1.89 mmol)&a t i£ffc< 
y°/J)l (106 til. 0.908 mmoDtgtc;^*, £gffc£ J Ht)£&fe*S H f l t LT271 

mg tmy&tzo 

mp 225. 0-227. O'C 

'H-NMR (300 MHz. DMSO-d,) 6 9.42 (s. 1H). 8.75 (s. 1H). 8.21 (d. J = 9. 
7 Hz. 1H). 7.96 (m. 2H). 7.67-7.49 (m. 4H). 7.38-7.36 On. 4H). 7.23-7.18 
On. 5H). 7.16 (s. 1H). 7.14 (s. 1H). 4.44 (d. J = 16.6 Hz. 1H). 4.35 (d. 
J = 16.6 Hz. 1H). 4.27 (m. 1H). 3.14 (dd. J - 14.1. 2.1 Hz. 1H). 2.61 (d 
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d. J = 14.1. 11.4 Hz. 1H) 

IR CKBr) 3380. 3300, 3050. 3020. 2950. 2920. 1740. 1700. 1680. 1650. 163 
0. 1595. 1580. 1560. 1550. 1540. 1525. 1515 cm"' 
MS (CI. positive) m/z 549 CMH * ) 

2-(6- **y-2- 7x-*-5- 7»iA7tH7;M,8- 5>fcKo-l- try 
5SW-N-C1- -<>S>*-3.3.3- **7^o^) T -tr** K 

**«55*H»©:&ifc?*aLfc. i!JJ$, mt ft2 ofts/h** (300 mg. 0. 
678 ml) £THF (30 ml) <K ««H-MJ*a (200 mg. 1.89 nuno 1 ) & £ f b 7 
*i*T-tr** (120 0.908 mmol) tgfcS-^ «ft««k«ift« A ^ L 
T188 mg (50K)f#fc o 
mp 210. 0-211. O'C 

l H-NMR (500 MHz. DMS0-d.) 6 9.56 (s. 1H). 8.77 (s, 1H). 8.18 (d. J = 9. 
5 Hz. 1H). 7.53-7.12 On. 17H). 4.41 (d. J = 16.5 Hz. 1H). 4.32 (d. J = 1 
6.5 Hz. 1H). 4.25 (m. 1H). 3.84 (s. 2H). 3.13 (dd. J = 14.2. 2.2 Hz. 1H). 
2.60 (dd. J = 14.2. 11.3 Hz. 1H) 

IR CKBr) 3450. 3350. 3280. 3050. 3020. 2950. 2920. 1760. 1700. 1685. 167 
5. 1650. 1600. 1560. 1550. 1535. 1520. 1505 cm 
MS (CI. positive) m/z 563 (MH * ) 

nms5 



2-(5- i/>W;l,7; /-6- **7-2- 7xi/H,6- V t Ko-1- ft; * V> 
^)-N-(l- i> 3. 3- h')7/lta-2- **y7n£ji) T*?i K®£ 
fiSc 

nfaMS5tm&<Z>j5&-C&fttltz 0 EPS. HMJ2 V>mm<t&& (300 mg. 0. 
678 mmol) £THF (30 ml) iWH-M*/* (200 mg. 1.89 mmoD&tfEffcu' 

(151 mg. 0.908 mmol) tfcl&Zlk^ S®fk£12j£j£#fejg H «| t LT 
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176 Big US%)mtZo 

mp 238. 0-240. 0'C 

1 H-NMR (500 MHz. DMSO-d«) tf 9.66 (s. 1H). 8.97 (s. 1H). 8.18 (d. J = 9. 

8 Hz. 1H). 7.65 Go. 2H). 7.59 (d. J = 15.7 Hz. 1H), 7.52 (in. 1H), 7.48-7. 

40 (m, 3H). 7.40-7.34 (m. 3H). 7.34-30 (m. 2H). 7.23-7.15 (m. 5H). 4.47 

(d. J = 16.3 Hz. 1H). 4.34 (d. J = 16.3 Hz, 1H). 4.29 (m. 1H). 3.15 (dd. 

J « 14.1. 2.2 Hz. 1H). 2.62 (dd. J = 14.1. 11.5 Hz. 1H) 

[R (KBr) 3300. 3050. 3020. 1760. 1720. 1705. 1700. 1680. 1675. 1670. 165 

5. 1645. 162C. 1600. 1575. 1560. 1540. 1520. 1510 cm-' 

MS (CI. positive) m/z 575 (MH 4 ) 

ifeAfe$J66 

2-(5- -tf > * - ;i/ T $ y-6- **v-2- 7 x-/i/-i. 6- ytKo-i- £ 

'J i SW-N-U- ^<>^^-3.3.3- F'j7^tn-2- t^V^D^) T-tr*~ 

HMHW2 <D&M<tG® (400 nig. 0.900 mmol) OTHF (30 ml) ^jBEKftNTF, 
bT'J^V (362 u\. 4.50 mmol) StfigftO-tf >X)l*-Jl, (138 u\. 1.08 
mmol) £finx., iiSt? msm&Lti, &fcm'fc<t'<>-e>X>l*-J\' (69. 0 
U\. 0.540 mmol) ^in^.x £&XntiftfltiLW\st- e $ ZlzKfcmzt&it^yif's 
;wi/*-;U (69.0/zl. 0.540 mmol)£JlD;U WST8 Bf fi!t£# L/c 0 Rfctftizm 
Stxf-;l> (70 mD&tiaz.. «Sft l ) 'J ^ A?Jcfgffi ttefD6£7jcT'ilfe# 

?D7F77^ - (4:3 -^DDyj> I1e»x^;U) fc«k t) #HmS U * 
fi,5j->T )l&m~o ffbtlfct^^^ilxf;!/- (1:20) OteiFefl: 

U £®tt£&£&fet»3|CfcLT396 mg (75X)f#fc 0 
mp 92. 0-94. 0*C 

•H-NMR (300 MHz. DMSO-di) 6 10.05 (s. 1H), 8.13 (d. J = 9.7 Hz. 1H). 7. 
94-7.90 (m. 2H). 7.87 (s. 1H). 7.68-7.54 (m. 3H). 7.51-7.46 (m. 1H). 7.4 
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2-7.23 C 4H). 7.20-7.12 (n. SH). 7.11 ,„). 7.10 ft. 1H ). 4 35-4 19 

C 3H). 3.12 (dd. J - H.o. 2.2 Hi. 1H). 2.57 (dd. J - 14.0. H.4 Hz. 1 

H) 

1R (KBr) 3300. 3200. 3050. .760. .720. 1700. .680. .675. 1670. ,650 , 63 
0. 1620. 1600. 1595. 1585. 1560. 1540. 1530. 1520. 1505 cm - 
MS (CI. positive) «i/z 585 (MH * ) 
HJB9I67 



2-16- 7« iWr n I> „ tew T5V-..6- y tK o-i 

KM i i>*HKI- -O^A-3.3.3- H,Wo. 2 - * + v*otf*) T *. 

900 mmol) £THF (30 ml) + f u -j^ r«a . » a 

vow rai, ^ x t >;^^ (362 4.50 nm,ol) &tf£<fcp- ,|, 

x>***-„, C412 me. 2.ie™>i>fcfifc**, Mft****fe»*i: LT 
399 mg (74X)»fc. 
mp 91.0-93.0*C 

1 H-NMR (300 MHz. DMSO-d.) 5 9.94 ft. 1H). 8.13 (d. J = 9. 7 Hz. 1H). 7 8 
6 (s. 1H). 7.81 (d. J = 8.2 Hz. 2H). 7.48 On. 1H). 7.37 (d. J = 8.2 Hz 
2H). 7.32 On. 2H). 7.24 On, 2H). 7.17-7.12 On, 5H). 7.11 (,, JH ). 7. 10 ( 
s. 1H). 4.35-4.18 ft. 3H). 3.11 (dd. J = 13.9. 1.6 Hz. 1H). 2.58 (dd J 
= 13.9. 11.4 Hz. 1H) 

IR (KBr) 3500. 3300. 3200. 3050. 3020. 2950. 2920. 1760. 1720. 1700. 168 
5. 1650. 1635. 1625. 1605, 1595. 1580. 1560. 1545. 1535. 1520. 1510 cm- 
US (CI. positive) m/z 599 (MH * ) 
ftiffif68 



2-(5- y^^**iA7S;-B- **y-2- 7X-M.J- ';t K0-1- f,; 
< 5>*>-N-(l- h';7A*D-2- t+V^DW) t*^5 K 
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£lfcffl66£:l^8S©:££T'£fiSUfco BP*,. 2SJfc#I2 ©Mffc^fcl (400 mg. 0. 
900 mmol) £THF (30 ml) «K tf'J^> (362 a I. 4.50 mmol) &tfi£{fcy*> 
;UU*-;U (140 u\. 1.80 mmol) £®ffc£ ! fc)£$Sfet»3fc t LT30 

7 mg (65X)»/c 0 
mp 93.0-96.0*C 

•H-NMR (300 MHz. DMSO-di) 6 9.27 (s. 1H). 8.19 (d. J = 9. 8 Hz. 1H). 7.9 

5 (s. 1H). 7.54 (m. 1H), 7.40 (id. 2H). 7.33 (m. 2H). 7.24-7.15 (m. 5H). 

7.13 (s. 1H), 7.10 (s. 1H). 4.37 (s. 2H). 4.28 (m. 1H). 3.14 (dd. J = 

14.2. 2.0 Hz. 1H). 3.06 (s. 3H). 2.61 (dd, J = 14.2. 11.6 Hz. 1H) 

IR (KBr) 3300. 3200. 3050. 3020. 2920. 1760. 1720. 1700. 1680. 1655. 163 

5. 1620. 1600. 1560. 1545. 1530. 1520. 1505 cnf 1 

MS (CI. positive) m/z 523 (MH + ). 306 

Hffi0J69 

2-[5-[4- (trJ\,tf*i/) 7iiUA*iA] 7; ;-6- **7-2- 7 x~Jl-\, 
6-^bKa-l- tTU 5 ^^]-N-(l- ^>^^-3.3.3- h'J7/l/ta-2- t+V^ 

©0Sft£#l (400 mg. 0.900 mmol) ©THF (30 ml) i§ffilC?K^T> 
£»Ji? > (362 At I. 4.50 mmol) Rtf4- (^oox;i«) £&§B* (298 mg. 
1.35 mmol)£fln;U »C16l*lflltt#Lfc. Sfcfcl-i&ft 'J >H*-tK^77 U ^2* 
7k&ifc (20 BDtftBxf-^ (30 ml)£fln>U 7fcl§£#*tf*x ft&x^;UTflbiiJ 

*tt*B*U ^&£i£*§ (0DS)*7A?a-?br77< - (55:45 t9J-)\<- 

»£*lfc*-r*£lfe« (ODS^&fcfc^ovh^^- (50:50 -80:20 T-tr 
h-h»j;u- tK) nJOdMWSU Mfls£tt*fcfi.»*fcl'"e43 mg (7.635), 
2-[5-[4- (> h + 7 x-7l/X7U*— 71/) 7S;]-6-**V 

-2- 7x-H.6- -^t Kd-1- tf'J i SJ/H-N-U- ^>>>7l-3.3.3- h »J 7 7b 
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*o-2- **y?ofcr;lO 1 K*#lfe»*i:LT 57 mg (9. 955) »fc c 

mp 127. 0-130. 0'C 

'H-NMR (500 MHz. DMSO-d.) S 14-12.5 (bs. 1H). 10.22 (s. 1H). 8.09 (m. 3 
H). 8.01 (d. J = 6.8 Hz. 2H). 7.91 (s. 1H). 7.49 (a. 1H). 7.33 (t. J = 
7.5 Hz. 2H). 7.29 (m. 2H). 7.15-7.10 (m. 7H). 4.31-4.19 (m. 3H). 3.10 (d 
d. J = 14.1. 2.3 Hz. 1H). 2.57 (dd. J = 14.1. 11.1 Hz. 1H) 
1R (KBr) 3350. 3320. 3180. 3030. 2600. 2450. 2300. 1730. 1710. 1700. 169 
5. 1690. 1680. 1675. 1650. 1640. 1630. 1620. 1600. 1570. 1560. 1540. 152 
5. 1515. 1500 cm 

MS (CI. positive) m/z 647 (MH * ) 

•2-[5-[4- (y b*i/tifr#—fr) 7 ; ; -6- **V-2- 

7 3L — JI-1, 6- i>kKu-l- e«; i ^;U]-N-(1- 'Ot^-3.3.3- h'j7^to 
-2- yt*'J7vV;\,) TH9i K: 
mp 195. 0-210. 0*C 

' H-NMR (500 MHz. DMSO-d«) 8 10.24 (s. 1H). 8.10 (m. 3H). 8.01 On, 2H). 
7.92 (s. 1H). 7.50 (m. 1H). 7.34 (m. 2H). 7.28 (m. 2H). 7.16-7.06 (m. 7H). 
4.29 (d. J = 16. 4 Hz. 1H). 4.20 (d. J e 16.4 Hz. 1H). 4.19 (in. 1H). 3.88 
(s. 3H). 3.10 (dd. J = 14.2. 2.3 Hz. 1H). 2.57 (dd. J = 14.2. 11.3 Hz. 1 
H) 

[R (KBr) 3280. 3200. 3050. 2950. 1715. 1680. 1670. 1660. 1650. 1640. 163 
0. 1620. 1600. 1580. 1560. 1540. 1530. 1520. 1515. 1500 cm" 1 
MS (CI. positive) m/z 661 (MH + ) 

2-[3-[4- (y frtf-h) K>iSJl**i/f3J\,tf-)l] 7«;-2- 

-6- 7i-;l/-1.2- iSh Kd-1- t* 'J i*;U]-N-(l- 'O^UU- h >J ? )lt 

o-2- ^-^V^DtVU) T-Ufz. K©£fi£ 
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( 1 ) 2-(3- 7 1J-2- **7-6- 7i-;k|,2- t" l ) i^JV)-H-[\- 

'O -^;U-2-(tert- V'l-iiyt U Jl) -tlris-S.S.S- hiJ7Ata^Dt* 

( 1 ) OlIIDfM (10.6 g. 15.3 mmol)£THF (70 ml) £3$+. 10* '<5W 
i*8tm (2.00 g) 7j<£SBmTTgl££-ti\ B tt<k£«5£fcfe@{* t b 

T6.97 g (815K)f#/c 0 

1 H-NMR (500 MHz. DMSO-d.) 6 8.12 (d. J = 7. 4 Hz. 1H). 7.38 (t. J = 7. 3 
Hz. 1H). 7.31 (t. J = 7.3 Hz. 1H). 7.28-7.18 (m. 5H). 7.15 (d. J * 6.9 H 
z. 2H). 6.50 (d. J = 7.4 Hz. 1H). 5.94 (d. J = 7.4 Hz. 1H). 5.13 (s. 2H). 
4.36-4.20 (m. 3H). 4.08 On. 1H). 2.92 (dd. J = 14.9. 2.3 Hz. 1H). 2.72 ( 
dd. J = 14.9. 11.1 Hz. 1H). 0.90 (s. 9H). 0.10 (s. 3H). 0.09 (s. 3H) 
IR (KBr) 3380. 3040. 2900. 2830. 1680. 1635. 1590. 1530 cm' 1 

(2) 2-[3-[4- (/ h*i/*)ltf-Jl>) it A>** 7; J ~2~ 

**'JS- 7ii;H,2- i^kKo-l- fcf'J ^;U]-N-[l- ^>^;l<-2-(tert- 7 
* A, i? * * A, is i) A>) ***>-3.3.3- h 'J IJltafa T**i K©£Jifc 
It&mmttbm&OUmT'rr ^tz e II (l) ©g6*Jfl:£&(500 nig. 0.8 

93 mmo])£^?ou;<*:/ (10 mD'K h 'Jxf ;l/7 ; > (l.OO ml. 7.20 rwnol) , 

h 'J X150 mg. 0.505 mmol). Rtf4- b Ka*-> ^ f-^3cft*» j< f"M4 

50 mg. 2.7lmmol)tSCD$^ @fl<Jffc£&£f££&£JI i: LT548 mg (8l%)f#/c 0 
mp 79-80'C 

•H-NMR (500 MHz. DMS0-d,) 6 8.59 (s. lH). 8. 19 (d. J - 7.4 Hz. 1H). 7.9 
8 (d. J = 8.4 Hz. 2H). 7.88 (d. J = 7.6 Hz. 1H). 7.59 (t. J = 8. 4 Hz. 2H). 
7.46 (t. J « 7.5 Hz. 1H). 7.37 (t. J = 7. 5 Hz. 2H). 7.31-7.18 (m. 5H). 
7.14 (d. J » 6.8 Hz. 2H). 6.18 (d. J » 7. 6 Hz. 1H). 5.28 (s. 2H). 4.36 ( 
d. J ■ 16.4 Hz. 1H). 4.33 (d. J = 16.4 Hz. 1H). 4.22 On. 1H). 4.07 On. 1 
H). 3.86 (s.3H). 2.92 (dd. J = 14.9. 2.3 Hz. 1H). 2.70 (dd. J = 14.9. 
11.2 Hz. 1H). 0.90 (s. 9H). 0.08 (s. 6H) 
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IR (KBr) 3450. 3350. 3280. 3050. 3000. 2950. 2930. 2880. 2840. 1735. 172 
0. 1680. 1650. 1645. 1640. 1625. 1560. 1540. 1520. 1510 era" 1 
(3) 2-[3-[4- Cy h + i/tifrtf-Jl) ^yitllt^isijjix^ji,] TlJ-2- 
**V-6- 7*-J\,-l.2- ytKn-i- fij ^;U]-N-(l- ^>y;u- 2 - t Kd + 
•>-3.3.3- h'J7Ato^o^) T-b^S K©**K**tt53fcR*©#8gT 
rf^tio W?>. Iff (2) ©E0Wb£tt(45O mg. 0.598 mmol)£THF (5 ml)*, 
fh57fA7>^A7Jl*.j KOTHF *tt(l.0U. 0.718 ml. 0.718 mmol) 
TfcSU Bfi*lrt:*tt*«*fi,fafi£LT340 rag (89X)»fc 0 
mp 217.0-218. O'C 

1 H-NMR (500 MHz. DMSO-d.) 5 8.60 Cs. 1H). 8.23 Cd. J = 8. 6 Hz. 1H). 7.9 
8 (d. J = 8.4 Hz. 2H). 7.89 (d. J = 7.7 Hz. 1H). 7.59 Cd. J = 7.8 Hz. 1H). 
7.46 (d. J = 7.8 Hz. 1H). 7.37 (t. J = 7. 8 Hz. 2H). 7.28 (d. J = 7. 8 Hz. 
2H). 7.24-7.17 Cm. 3H). 7.11 (dd. J = 1.9. 7.9 Hz. 2H). 6.69 (d. J = 7.0 
Hz. 1H). 6.17 (d. J = 7.7 Hz. 1H). 5.28 (s. 2H). 4.39 Cd. J = 16.2 Hz. 1 
H). 4.22 (d. J - 16.2 Hz. 1H). 4.07 (m. 1H). 3.92 Cm. 1H). 3.86 (s. 3H). 
2.91 Cdd. J = 14.2. 2.9 Hz. 1H). 2.76 (dd. J = 14.9. 10.2 Hz. 1H) 
IR (KBr) 3780. 3450. 3380. 3270. 3000. 3020. 2940. 1735.. 1725. 1705. 170 
0. 1695. 1660. 1645. 1640. 1605. 1595. 1560. 1535. 1520. 1505 cm"' 
MS (CI. positive) m/z 638 (MH * ). 472. 253 

(4) Xfi (3) ©BtfHfc£8& (300 mg. 0.470 mmol) ODMSO (3 ml) &tf>;u 
i> (3 ml) ©£££&*(CWSCI©fS&fg (451 nig. 2.35 mo 1 ) a S> ? a oft 
m (19.4fll)£Jn*. £&T'5 B*fffl«t^Lfc 0 Wm.\zfm^)\^ (lOO ml) £ 

tv? V 777 4 - (4:1 ^?D D ^y- ft»xf;l,) ci U m 

mtit®$:mft&1&& t LT176 mg (5930f#fc o 
mp 186. 0-189. or 
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'H-NMR (500 MHz, DMSO-d.) 6 8.55 (s. 1H). 8.08 (d. J = 9. 6 Hz. 1H). 7.9 
8 (d. J = o. 5 Hz. 2H). 7.87 (d. J = 7. 6 Hz. 1H). 7.59 (d. J = 8.5 Hz. 2H). 
7.45 (t. J - 7.5 Hz. 1H). 7.33 (t. J * 7.5 Hz. 2H). 7.23 (d. J = 7. 5 Hz. 
2H). 7.21-7.15 On. 3H). 7.10 (s. 1H). 7.05 (s. 1H). 6.14 (d, J = 7. 6 Hz. 
1H). 5.28 (s. 2H). 4.31 (m. 2H). 4.22 (m. 1H). 3.86 (s. 3H). 3.12 (dd. J 
- 14.2. 2.3 Hz. 1H). 2.62 (dd. J = 14.2. 11.2 Hz. 1H) 

IR (KBr) 3380. 3290. 3070. 3010, 2930. 1715. 1665. 1640. 1600. 1590. 156 
0. 1520. 1510 cor 1 

MS (CI. positive) m/z 636 (MH * ). 470. 253 

2-[3-[4- (*;U#*S/> l> J )\,**i/t>;l, tfs.il] Tlj-2- **y-6- 7i 

i?tKo-l- f'J if Jl)-ti-(l- Jl-Z. 3. 2- h^;ltn-2- * 

^Jfefl»J70OSS<b^ftl (110 mg. 0.173 ramol) CDTHF (1 mD&j&tfJKrtgfcffc g 
=S-^U (18.2mg. 0.433 mraol) ®7k£tt (0. 3ml)£-|jO;fC. £fi-C&£*K# L/- 0 

lNiMg*£Jn;LTpH3 HU &EETT'S«tL/c„ Stg£#B*x^;i, ( 
100 ml) <=*»U 7jc&CJ c i&*0££7jcT'i5fe#U &7KBftB*v 7 * i/^ AT'$£« I 
t~&. fiilETX'IBklfcLtZo m&£i/*)1i>f)l,tr?l>?a-?h777j- (75:25: 

al t UT52 mg (4885) (#fc 0 
mp 214. 0-216. 0*C 

'H-NMR (500 MHz. DMSO-d, +D*0) 6 7.96 (d. J =8.3 Hz. 2H). 7.88 (d. J = 

7.7 Hz. 1H). 7.57 (d. J « 8.3 Hz. 2H). 7.47-7.43 (m. 1H). 7.34 (t. J = 

7.8 Hz. 2H). 7.26-7.10 (m. 7H). 6.16 (d. J = 7.7 Hz. 1H). 5.27 (s. 2H). 
4.57 (s. 1H). 4.31 (s. 1H). 4.22 (m. 1H). 3.11 (dd. J = 14.3. 2.6 Hz. 1H). 
2.61 (dd. J = 14.3. 11.3 Hz. 1H) 

IR (KBr) 3350. 3280. 3080. 2930. 2610. 2500. 2300. 1750. 1735. 1720. 170 
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5. 1695. 1680. 1660. 1635. 1610. 1600. 1590. 1560. 1535. 1525. 1505 or' 
MS (CI. positive) m/z 622 (MH * ). 470. 444. 253 

2-[3-[3- (/ h 4- #-71/) s<>iSj\,**i/fi htf-n] TiJ-2- t+V 
-6- 7x.-Jl-l.2- ytKo-i- b-';-^;U]-N-(l- ^>^;U-3.3.3- b ') 7 JU* 

( 1 ) 2-[3-[3- (/ h*>ijJl#-j\,) *y if hit * ^ -h T J j-2- 

**V-6- 7i-H.2- i^tKo-i- f'J i?;H-N-[l- ^ > ^;b-2-(tert- 7 
S> / ^ ;u •> U JIO **->-3.3.3- HJ ^vl^n^o t*;U] T-t^s K©£j£ 
li^i6«»i53tl^fil©^sfeT'tT-=^„ B|J*u HM70CDXS (l) ©Bft{fc£%(5 
00 mg. 0.893 mmol)^^^ nay ^> do ml)*. h'Jx^TJXi.ooiii. 
7.20 mmol), Y •) >(150 mg, 0.505 mmol)SC/3-t Ko*i/y ^, 
fi*^^^ (450 mg. 2.71 mmol) tgl£;£-£ N B Wffc^%l^^fe^f B t LT549 
mg (81X)®/i„ 
mp 69-71'C 

1 H-NMR (500 MHz. DMSO-d.) S 8.55 (s. 1H). 8.19 (d. J = 7.4 Hz. 1H). 8.0 
4 (s. 1H). 7.93 (d. J = 7.8 Hz. 1H). 7.88 (d. J = 7. 6 Hz. 1H). 7.74 (d. 
J = 7.8 Hz. 1H). 7.55 (t. J = 7. 8 Hz. 1H). 7.46 (d. J = 7. 8 Hz. 1H). 7.3 
7 (t. J = 7.8 Hz. 2H). 7.31-7.19 (in. 5H). 7.13 (d. J = 8.2 Hz. 2H). 6.18 
(d. J = 7.6 Hz. 1H). 5.27 (s. 2H). 4.39 (d. J = 16.3 Hz. 1H). 4.33 (d. J 
= 16.3 Hz. 1H). 4.22 (m. 1H). 4.08 (m. 1H). 3.87 (s.3H). 2.93 (dd. J = 1 
4.9. 2.3 Hz. 1H). 2.70 (dd. J = 14.9. 11.2 Hz. 1H). 0.90 (s. 9H). 0.08 ( 
s. 6H) 

IR (KBr) 3370. 3290. 3050, 3010. 2930. 2920. 2850. 1720. 1675. 1640. 160 
0. 1580. 1510 cm -1 

(2) 2-[3-{3- (> Y^ri/ti JUtf-K) O *J)\,it* i/ii ;U#-;U] 7 U -2- 
**'J-6- 7i-H.2- ^tKo-l- fcf U ^;U]-N-(1- <<y V il-2- hKn* 
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•>-3.3.3- h-j^bto^dk^) 7*9* voGmttmmszttimo-xm-c 

n^tz 0 BP IS (1) ©BG«HI:£4i&l(450 mg. 0.598 mmoD^THF (5 ml)*, 
rh7^n7Hi-)47*t') KOTHF KttCl.OM. 0.718 ml. 0.718 mmol) 

mp 208. 0-209. 5'C 

'H-NMR (500 MHz. DMS0-d,) 6 8.59 (s. 1H). 8.28 (d. J = 8. 6 Hz. IH). 8.0 
7 (s. 1H). 7.97 (dt. J =1.9. 7.7 Hz. 1H). 7.93 (d. J = 7. 6 Hz. 1H). 7.77 
(d. J = 7.8 Hz. IH). 7.59 (t. J = 7.7 Hz. 1H). 7.50 (n. IH). 7.40 (t. J 
= 7.8 Hz. 2H). 7.31 (d. J - 7. 1 Hz. 2H). 7.27-7.20 On. 5H). 7.15 On. IH). 
6.21 (d. J = 7.6 Hz. IH). 5.30 (s, 2H). 4.43 (d. J = 16.3 Hz. IH). 4.25 
(d. J = 16.3 Hz. IH). 4.10 On. IH). 3.96 Cm. IH). 2.95 (dd. J = 14.3. 2. 
9 Hz. IH). 2.80 (dd. J = 14.3. 10.2 Hz. IH) 

1R (KBr) 3350. 3250. 3050. 3020. 3000. 2950. 1720. 1675. 1640. 1605. 159 
0. 1560. 1520 cm 

MS (CI. positive) m/z 638 (MH * ). 472. 253 
(3) 2-[3-[3- (y h*J/*;U>K-;l/) OiStl,7t*'>*J\,7f>=.ji,] TlJ-2- 
7i-;H,2- i?t Ko-l- e«J -;/>H-N-U- ^>^;b-3.3.3- h 'J 

tzo IP*k II ( 2 ) ©lftffc£$&l(74.2 mg. 0.116 mmol) *y?oo^> ( 

2 ml) «t\ Dess-Martin '<-4*i?i-> (98.7 mg. 0.233 mmol) b&fcZM:* & 
m<tHtil£®n&1&ik t UT42. 6 mg (58S) f»fc 0 

mp 197. 0-199. 0'C 

1 H-NMR (500 MHz. DMSO-d.) 5 8.51 (s. IH). 8.08 (d. J = 9.5 Hz. IH). 8.0 

3 (s. IH). 7.93 (d. J =7.9 Hz. 2H). 7.86 (d. J = 7.6 Hz. IH). 7.74 (d. J 
= 7.8 Hz. IH). 7.55 (t. J = 7.8 Hz. IH). 7.52-7.40 On. IH). 7.33 (t. J = 
7.9 Hz. 2H). 7.22 (d. J = 7.2 Hz. 2H). 7.20-7.17 (m. 5H). 6.14 (d. J = 
7.6 Hz. IH). 5.26 (s. 2H). 4.30 (s. 2H). 4.21 (m. IH). 3.87 (s. 3H). 3.1 
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1 (dd. J = 14.2. 2.2 Hz. 1H). 2.61 (dd. J = 14.2. 11.4 Hz. 1H) 
IR (KBr) 3350. 1715. 1660. 1640. 1585. 1540. 1520. 1505 cm-* 
MS (CI. positive) m/z 636 (HH * ). 508. 470. 253 

2-[3-[3- (fc^tf+S/) fsVJl/ytlr^ttJltf-fl] T I J -2- **V-6- 7 x 
-;U-1.2- V\l Ka-l- f'J^;H-N-(l- ^>^-3.3.3- hij7^to-2- * 

%y&mi\tmm(0^m^^LLtz o BP*,. f£fl£#J72£>gg<b£iai(65.9 mg. 0. 
104 mniol) £7HF (1 ml)*, 7jc@rtb'J A (4.79 mg. 0.114 mmol)©*Jgjij[ ( 
0.3 ml) TMSU £®<fc£fc£&^fefc B B B tLT13 mg (20fc) »fc 0 
mp 205. 0-207. 0'C 

1 H-NMR (500 MHz. DMSO-d.) 5 8.49 (s. 1H). 8.08 (d. J = 9.5 Hz. 1H). 8.0 
1 (s. 1H). 7.90 (d. J =7.8 Hz. 2H). 7.87 (d. J = 7. 6 Hz. 1H). 7.69 (d. J 
» 7.7 Hz. 1H). 7.52 (t. J = 7.7 Hz. 1H). 7.50-7.40 (m. 1H). 7.33 (t. J = 
7.8 Hz. 2H). 7.23 (d. J = 7. 1 Hz. 2H). 7.20-7.10 (in. 5H). 6.14 (d. J = 
7.6 Hz. 1H). 5.25 (s. 2H). 4.30 (s. 2H). 4.21 (ra, 1H). 3.11 (dd. J = 14. 
2. 2.3 Hz. 1H). 2.61 (dd. J = 14.2. 11.3 Hz. 1H) 

IR (KBr) 3350. 2900. 1720. 1705. 1690. 1680. 1675. 1665. 1660. 1640. 162 

0. 1585. 1560. 1515. 1505 cm" 1 

MS (CI. positive) m/z 622 (MH + ). 510. 470. 253 

2-[3-[4- U Y*i/t! )l ^ f J)ljr*i/i])\,$.-)i) ~? \ J -2- 
-1.2- SJkKo-i- tT'J v^H-N-(l- <>>>;U-3.3.3- F'J7^tD-2- t + V 
Zfa t'Jl) T-tr* S ¥<D&& 

(1) 2-(3- 7;;-2- *-*y-l,2- i^tKo-l- tf 'J 'JJl)-H-[\- ^> V )l-2 
-(tert- 7'f-;Ui?y ^;bi/»J ;l/) ** *;/-3. 3, 3- h'J7;ito^ot;H 

i h'e>£&.\tmi&m2 tmmayfimTfirtfco hps, nwji7©xg m ©1 
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tfiit^fy (15.0 g. 24.3 mmol)£THF (120 ■1)»»«K 10% ><7?$A48* (2. 
60 g) #&T> 7jc^gfflmTT-5Cc:£l2\ LTll.4 g ( 

'H-NMR (500 MHz. DMSO-d.) 5 8. 21 (d. J = 7.8 Hz. 1H). 7.28 (t. J = 7.4 
Hz. 2H). 7.25-7.17 (m. 3H). 6.58 (dd. J = 6.9, 1.6 Hz. 1H). 6.42 (dd. J 
= 6.9. 1.6 Hz. 1H). 5.96 (t. J = 6. 9 Hz. 1H). 5.03 (s. 2H). 4.44 (ABq. J 
= 15.0 Hz. 2H). 4.30 On. 1H). 4.12 On, 1H). 2.97 (dd. J = 14.3. 2.1 Hz. 
1H). 2.72 (dd. J = 14.3. 11.3 Hz. 1H). 0.94 (s. 9H). 0.22 (s. 3H). 0.12 
(s. 3H) 

1R (KBr) 3420. 3300. 3200. 3050. 2900. 2830. 1680. 1640, 1590. 1560. 153 
0 cm"' 

(2) 2-[3-(4- {/ h*i/1JJl#-&) Ti 7-2- 

**7-1.2- ^tKo-l- f'J ^;U]-N-(l-/<>^;U-2- t Kn*S/-3.3,3- h 

Ig.( 1 ) ©BWfc** (l.OO g. 2.07 mmol)£S??nay (20 ml)#, h 
'Jxf;l.7;> (2.30 ml. 16. 6 mmolK MJt«^y> (347 mg. 1. 17 mmoDS 
#4- 1 K a * •> / ^ ;u£SS8M ? >l> (1.04 g. 6.28 mmol) t 

(4-t Ka+i/y f-^sstty *&t(Dm<&ti>) zmco &t>tit~*>( 

(5 ml)*, r- h 7^A7>t^A7At'J KcDTHF *jft(1.0M. 2.4 
8 ml. 2.48 mmoDTtoaU i i: LT905 rag (78 %) Wtz a 

mp 177. 5-178. 5'C 

1 H-NMR (500 MHz. DMSO-d.) S 8.50 (s. 1H). 8.41 (d. J = 8. 7 Hz. 1H). 7.9 

7 (d. J = 8.2 Hz. 2H). 7.82 (d. J = 7.2 Hz. 1H). 7.57 (d. J = 8.2 Hz. 2H). 
7.30-7.18 (m. 5H). 7.07 (dd. J - 1.5. 6.9 Hz. 1H). 6.70 (d. J ■ 6.9 Hz. 
1H). 6.22 (t. J = 7.2 Hz. 1H). 5.26 (s. 2H). 4.58 (d. J = 15.7 Hz. 1H). 
4.45 (d. J = 15.7 Hz. 1H). 4.13 (m. 1H). 4.00 On. 1H). 3.86 (s. 3H). 2.9 

8 (dd. J - 14.1. 2.7 Hz. 1H). 2.79 (dd. J = 14.1. 10.5 Hz. 1H) 
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ff? (KBr) 3350. 3280. 3070. 3010. 3000. 2930. 1730. 1720. 1650. 1580. 156 

0. 1520. 1515. 1505 cm" 1 

MS (CI. positive) m/z 562 (MH * ). 396. 369 

(3)2-[3-[4- (J hlri/* Jltf—Jl) ^ > s^i,** Jltf-Jl] 7*y-2- 
**7-1.2- i?tKo-l- f'J^^]-N-(l- 0^^-3.3.3- H'J7;itD-2- 

5 ( 2) OBVKt&tiB (300 mg, 0.470 mmol) £iS?aa / f y (60 ml)*, 
Dess-Martin '<-4* Ji-y (566 mg. 1.34 mmol) iEC££-t*\ Sffiffc£&£(S 
#fel£ H H H t LT258 mg (86SK)?#^ 0 

rap 131. 5-133. 0"C 

1 H-NMR (500 MHz. DMSO-d.) 6 8.49 (s. 1H). 8.20 (d. J = 9. 9 Hz. 1H). 7.9 

6 (d. J = 8.2 Hz. 2H). 7.79 (dd. J = 1.4. 7.3 Hz. 1H). 7.57 Cd. J = 8.2 
Hz. 2H). 7.26-7.10 (m. 5H). 7.15 (s. 1H). 7.10 (s. 1H). 6.82 (dd. J = 6. 
9. 1.7 Hz. 1H). 6.18 (t. J = 7.2 Hz. 1H). 5.25 (s. 2H). 4.61 (d. J = 15. 

7 Hz. 1H). 4.41 (d. J = 15.7 Hz. 1H). 4.25 On. 1H). 3.85 (s. 3H). 3.12 ( 
dd. J = 13.8. 2.5 Hz. 1H). 2.66 (dd. J = 13.8. 11.6 Hz. 1H) 

IR (KBr) 3350. 3290. 3050. 3020. 2990. 2950. 1720. 1715. 1710. 1700. 169 
5. 1690. 1660, 1650. 1645. 1635. 1630. 1625, 1615. 1580. 1560. 1520. 151 
5 cm"' 

MS (CI. positive) m/z 560 (MH * ). 394. 369. 343. 303 
^60175 

2-[3-l4- (t>Jltf*i/) O i?)lylr*i/tr T S J -2- 7-1. 2- : J 
b Kn-l- £'J S>;lJ-N-(l- '0^-3.3.3- h 'J t^V^oh'^) 

mmmji kmmoyjmr&fiZLtio bp^, %mm72e>mm<t&® ciso mg, o. 

268 mmol) £THF (2 ml)** zkSKfc'J *+>U (25.2 mg. 0.600 mmol)©7jc»JS ( 
0.5 ml) till, &mtit®*:m&1&&t LT30 mg (21X) f#*r 0 
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flip 163. 0-164. 0"C 

'H-NMR (500 MHz. DMSO-d.) S 8.46 (s. 1H). 8.20 (d. J = 9. 9 Hz. 1H). 7.9 
4 (d.J = 8.3 Hz. 2H). 7.79 (dd. J = 1.5. 7.3 Hz. IH). 7.54 (d. J = 8. 3 H 
z. 2H). 7.30-7.10 (m. 5H). 7.16 (s. 1H). 7.10 (s. 1H). 6.82 (dd. J - 6. 9. 
1.8 Hz. IH). 6.17 (t. J - 7-1 Hz. IH). 5.24 (s. 2H). 4.60 (d. J = 15. 7 H 
z. IH). 4.41 (d. J = 15.7 Hz. IH). 4.25 (m. IH). 3.12 (dd. J = 13.9. 2.7 
Hz. IH). 2.66 (dd. J = 13.9. 11.6 Hz. IH) 

IR (KBr) 3260. 3050. 2950. 2600. 2450. 2300. 1730. 1720. 1700. 1680. 167 

0. 1650. 1640. 1580. 1560. 1545. 1535. 1505 cm" 1 

MS (CI. positive) m/z 546 (MH ♦ ). 528. 510. 394. 376. 366. 350 

2-[3-[3- U Y*ri/* 1y s J)\,1t**/tii\,$z.)\,] TlJ-2- **'J 

-1.2- SJkKo-i- f'J >>/U]-N-(l- '<>^;l,-3.3.3- MJ7Ato-2- 
:/o t'/U) T-tr* = K©£j£ 

(1) 2-[3-[3- (y Y*r : ;ii )\,#-)\,) * % sifH,it*F-j/1jj\,$^i\,) 7-;-2- 
**7-1.2- i>bKo-l- f'J V)\,]-H<1- t K a + ->-3. 3, 3- h 

>j Ditafu tryio r-t^i v (Dominiums tmrno-^mx-'n ^ fc. I|J^ 

£!fi(M74©IS (1) ©i6*Hfc£& (LOO g. 2.07 mmol)© i> ? o o / 9 >(20 
ml) «f»^ K>Jxf-;UTi> (2.30 ml. 16.6 mmol) , M**<7-'> (347 mg, 1. 
17 mmoD&C/ 3- t K a * ^ y f- E§» > f- A (1.04 g. 6.28 nmoDtSCS 
&£fe*>f/l> (3-h Ko + ^y^^$.g§g[y ^;ut©rg£&) £#fc 0 
'&z>t\tz-tJ ;i/£THF (5 ml)*K x h 7^f i7>*i^A7^t V KOTHF & 
m (1.0M. 2.48 ml. 2.48 mmol) S ft ffc£«B LT830 mg 

(72 %)»fc B 
mp 172. 0-173. 0'C 

•H-NMR (500 MHz. DMS0-d.) 6 8.45 (s. IH). 8.40 (d. J = 8.7 Hz. IH). 8.0 
2 (s. IH). 7.92 (d. J = 7.8 Hz. IH). 7.82 (dd. J = 7.3. 1.3 Hz. IH). 7.7 
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2 (d. J = 7.7 Hz. 1H). 7.54 (t. J = 7.7 Hz. 1H). 7.29-7.17 (m. 5H). 7.07 
(dd. J = 1.7. 6.9 Hz. 1H). 6.69 (d. J » 7.0 Hz. 1H). 6.22 (t. J = 7. 1 Hz. 
1H). 5.24 (s. 2H). 4.58 (d. J = 15.7 Hz. 1H). 4.44 (d. J = 15.7 Hz. 1H). 
4.13 On. 1H). 3.99 (m. 1H). 3.86 (s. 3H). 2.97 (dd. J = 14.1. 2.8 Hz. 1H). 
2.78 (dd. J = 14.1. 10.5 Hz. 1H) 

IR (KBr) 3380. 3270. 3080. 3050, 3005. 2995. 2920. 1730. 1715. 1660. 164 
5. 1585. 1555. 1505 cm"' 
MS (CI. positive) m/z 562 (MH * ). 396. 369 
(2) 2-[3-[3- U h*i/1ifrtf-&) '<y'Jj\,it*c : s-h)\,tfz.i\ / ) 7-;-2- 
**7-1.2- try 5>;H-N-(I- ^>^Jt/-3.3. 3- h'j7^to-2- 

t+v^ow) T**i f (D&&iimmm53kmmoy] &-e?f fin*., x 

g ( 1 ) ©gfl*Hfc-&& (300 mg. 0.470 mmol) ^-^dd^> (60 ml)«K 
Dess-Martin /«--f *5>-**> (566 nig. 1 . 34 mmo 1 ) £: g £ £ -t*\ &M<t&ti}£1i& 
*fefe B B B tLT269 mg (905Df#/- o 
mp 116. 5-118. 0"C 

1 H-NMR (500 MHz. DMS0-d«) 6 8,44 (s. 1H). 8.20 (d. J » 9.8 Hz. 1H), 8.0 
1 (s. 1H). 7.92 (d. J = 7.8 Hz. 1H). 7.78 (dd. J = 1.4. 7.3 Hz. 1H). 7.7 
1 (d. J = 7.7 Hz. 1H). 7.54 (t. J = 7.7 Hz. 1H). 7.25-7.13 (ra. 5H). 7.15 
(s. 1H). 7.10 (s. 1H). 6.82 (dd. J - 6.9. 1.7 Hz. 1H). 6.18 (t. J ■ 7.2 
Hz. 1H). 5.23 (s. 2H). 4.60 (d. J = 15.7 Hz. 1H). 4.41 (d. J = 15.7 Hz. 
1H). 4.25 (m. 1H). 3.86 (s. 3H). 3.12 (dd. J = 13.9. 2.5 Hz. 1H). 2.65 ( 
dd. J = 13.9. 11.6 Hz. 1H) 

IR (KBr) 3520. 3350. 3300. 3200. 3090. 3080. 3010. 2930. 2840. 1730. 172 
0. 1680. 1645. 1600. 1560. 1545. 1525. 1520. 1510 cm" 1 
MS (CI. positive) m/z 560 (MH * ), 394. 366. 343 

nmmn 

2- [3-13- (**st?*S/) *y it TU-2- **'J-1.2- S J 
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t Kd-1- fcf'J i^H-HKl- '<>>>rt'-3.3.3- h 7^*0-2- ^V^at^lO 

^Jfi<5>J7lt|5!tiO^&-C^BS;t^o BPS, HSffiflW72©SS{t:-&«B (150 mg. 0. 
268 ramol) £THF (2 ml)«K 7jc8Mfc ?- -5 A (25.2 mg, 0.600 mnol)g)*$ffi ( 
0.5 ml) T»1L, «Bfc£tt£*lfe*£fifcbT50 mg (3455) ftfco 
mp 137. 0-138. 5'C 

1 H-NMR (500 MHz. DMSO-d.) 6 14-11.5 (bs. 1H). 8.43 (s. 1H). 8.19 (d. J 
= 9.8 Hz. 1H). 7.90 (d. J = 7. 8 Hz. 1H). 7.78 (dd. J = 1.5. 7.4 Hz, 1H). 
7.67 (d. J = 7.7 Hz. 1H). 7.51 (t. J = 7. 7 Hz. 1H). 7.25-7.15 (m. 5H). 
7.16 (s. 1H). 7.10 (s. 1H). 6.82 (dd. J ! 6.9, 1.7 Hz. 1H). 6.17 (t. J = 
7.21 Hz. 1H). 5.22 (s. 2H). 4.59 (d. J = 15.7 Hz. 1H). 4.40 (d. J = 15.7 
Hz. 1H). 4.24 (m. 1H). 3.11 (dd. J = 13.8. 2.6 Hz. 1H). 2.64 (dd. J = 
13.8. 11.6 Hz. 1H) 

IR (KBr) 3500. 3360. 3300. 3200. 3050. 1730. 1680. 1675. 1665. 1645. 163 

5. 1595. 1580. 1575. 1510. 1505 cm-' 

MS (CI. positive) m/z 546 (MH * ). 528. 394. 376 

2-(5- T-trf-^T i y-6- **V-2- 7i-;H,6- Ko-l- £ >J iiSJl)- 
N-U- ^>^;U-3. 3.3- HJ 7/H-o-2- t+V^at'/t) T*9i K©£G2 

nMmtttmm<Djj&T&&LLtz e bps, hs&ms>J2 ©ssft^fti (559 mg. 1. 

26 inraol)£THF (10 ml) «K h V^A (372 mg. 3.51 mmoDStfgffcT-t: 

(0.10 ml. 1.4 mmol)i:S££-t*\ £g{t£1&£fcfefe B H a b LT509 mg (83 

mp 110-112'C 

'H-NMR (500 MHz. DMSO-d.+DjO) S 8.73 (s. 1H). 7.53 (t. J - 7.5 Hz. 1H). 
7.38 (t. J * 7.5 Hz. 2H). 7.29 (d. J = 7.5 Hz. 2H). 7.23-7.13 On. 5H). 
4.42 (d. J = 15.9 Hz. 1H). 4.33 (d. J = 15.9 Hz. 1H). 4.26 (dd. J » 11.5. 



1 3 o 



WO 96/33974 PCT/JP96/0 1171 



2.2 Hz. 1H). 3.13 (dd. J = 13.9. 2.2 Hz. 1H). 2.59 Cdd. J = 13.9. 11.5 h 

z. 1H). 2. 15 (s. 3H) 

IR (KBr) 3300. 1640. 1515 era -1 

MS (SIMS, positive) m/z 487 (MH + ) 

Ko-i- f'J S ^7U]-N-Cl- ^>>>;t,-3.3.3- h')7Jl,*a-2- t*vynk';l) 

ntbmsstmm(Di3mT-&!£Ltz e aps. n^4 ( 6 oo mg. 1. 

30 mraol)£THF (12 ml) *K fitWti- h 'J (384 mg. 3.62 mol)RUi&<tJ f- 
;U*2->-/U (0.18 ml. 1. 5 mmol) t ^Kffc'a $Sj£$BEfeCD T t;i/7 7 

* t UT736 rag (98%)?#/co 

'H-NMR (500 MHz. DMSO-d.+DjO) S 8.73 (s. 1H). 7.34 (dd. J = 8.5. 5.5 Hz. 

2H). 7.22-7.12 (m. 7H). 4.45 (d. J * 16.5 Hz. 1H). 4.27 (m. 1H). 4.25 (d 

d. J = 11.3. 2.1 Hz, 1H). 3.60 (s. 3H). 3.12 (dd. J = 14.2. 2.1 Hz. 1H). 

2.76 (t. J * 7.3 Hz. 2H). 2.62-2.54 (m. 3H) 

IR (KBr) 3300. 1720. 1655. 1645. 1605. 1525. 1500 car' 

H£&$!80 

h Kd-1- try : i?;u]-N-(i- 0>?;U-3.3.3- h'J7Wo-2- t+'^Dt 

^lfc^0if^©;£&T£j3cU;„ EP"^ f£Jfc-ffl79©g®{fc£1$) (347 mg, 0. 
602 ranol) £THF (10 mi) 0. 1 N Jjc&ffcf- r- 'J 7A*gjff (10 ml)£5Cc;£ 

mm<t&til£m&&& t LT295 mg (87*m/c 0 
mp 140-1 47*C 

'H-NMR (500 MHz. DMS0-di+D 2 0) 6 8.75 (s. 1H). 7.35 (dd. J = 8.5. 5.5 Hz. 
2H). 7.22-7.12 (m. 7H). 4.45 (d. J = 16.2 Hz. 1H). 4.27 (m. 1H). 4.25 (d 
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d. J • 11.5. 2.0 Hz. 1H). 3.12 (dd. J ■ 13.9. 2.0 Hz. 1H). 2.71 (t. J = 
6.3 Hz. 2H). 2.59 (dd. J = 13.9. 11.5 Hz. 1H). 2.51 (t. J = 6.3 Hz. 2H) 
1R (KBr) 3320. 3280. 3060. 1680. 1655. 1645. 1600. 1540. 1520 cm -1 
MS (SIMS, negative) m/z 561 [ (M-H) * ] 

mnms\ 

2 _[5- / i J-G- t*V-2-(r h >J A)-1.6-^t Ka-1- t* 

ij ' i>/l]-N-(l- fsi?Jl-Z.2.Z- f'J7;l/to-2- * * V 7* a \i to) T-t** 

mmmsbtmmoyyjm-c^mLfzo bps, nmmz (350 mg. 0. 

763 rnmol) £THF (8 ml)*, M (226 mg. 2. 13 ramoO&tf £ft > ^ 

)\,X?f-Jl (0.11 ml. 0.89 mmol) &U<t&®&M&.OT*;l 7 

?Xb LT250 mg (57S0»fco 

1 H-NMR (500 MHz. DMSO-d«+D,0) 6 8.72 (s. 1H). 7.34 (d. J - 7.8 Hz. 1H). 
7.24 (t. J = 7.8 Hz. 1H). 7.21-7.12 (m. 6H). 7.05 (d. J = 7.8 Hz. 1H). 
4.38 (brs. 2H). 4.21 (dd. J = 11.6. 2.4 Hz. 1H). 3.60 (s. 3H). 3.12 (dd. 
J = 14.2. 2.4 Hz. 1H). 2.76 (t. J - 7. 1 Hz. 2H). 2.63-2.55 (m, 3H). 2.31 

(s. 3H) 

1R (KBr) 3250. 1720. 1645. 1510 cm"' 

2-15- t Ka^v/^? ^-;UT * y-6- **V-2-(r h 'J ^H6-i?t Ka-l- 

HtSWeofcHttO^ttT-fr*^. HPS. ^Sfefi»J81©^Sfb^«D (203 mg. 0. 
355 mmol) £THF (5 ml)*, 0.1 N 7m<t+ h 'J ^ (5 ml) kS«?$*> 

'H-NMR (500 MHz. DMSO-d.) 6 12.13 (brs. 1H). 9.47 (s. 1H). 8.76 (s. 1H). 
8.16 (d. J = 9.7 Hz. 1H). 7.31 (d. J = 7.7 Hz. 1H). 7.23-7.10 On. 9H). 
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7.06 (d. J = 7.6 Hz. 1H). 4.37 (brs. 2H). 4.21 (m, 1H). 3.12 (dd. J • 
14.0. 2.1 Hz. 1H). 2.71 (t. J = 7. 1 Hz. 2H). 2.59 (dd. J = 14. 0, 11.2 Hz. 
1H). 2.49 (t. J = 7. 1 Hz. 2H). 2.30 (s. 3H) 

2-[5- 7;;-6- t+V-2-(a-h'JA)-1.6-^bKo-l- fcT'J 5 ^iA]-N-[i- 
O^U-3.3- i? 7)1*0-2' *-*7-3-[N- (ft is / Til) * JW<*4 A,) 

(DDL- 7i-;UT5-> (25.26 g. 0. 1529 mol)©l. k- ! J**+y >(300 ml), 
WY.mt+ Y U ^ATk&fc (153 ml) SC;* (153 ml) O&jfcK, *J*T, 
Kf-tert-T/fvi, (39 ml. 0. 17 ■ol>*»TLfc. tt&*ifcA6tt£tt+ <::££ 
CRLfc*<S21l*lflltttf LfcfiU ft 200 ml *T»»Lfco Mtt£Mrx7-;t 
(450 ■1)£DD*, *»T?x>»£Jdj^ P H 3tL/c. *r&Jg£#fttU 7jc®^ 
ft»x*;l,T$£KttaSLfc. £fr-frfc*r«B£*ifeU h U T 

Kit ft. ttETK*ttLfco ScS€-Kfitx^;i/-^+^>j;t)^ H fkL, N-tert- 
^h + 2/*^#x;|,-DL-7*xyUT7X>*j|ifettAtLT85.42 g (8758) »fc 0 

(2) II ( 1 ) ©Bft<Jrt:£$) (10.37 g. 39.08 mmol)® ^7 no y £ > (300 
ml) ttftC, h'jxf;i/7;> (5.6 ml. 40 mmol \ 'O'/ h 'J 7"/— /1/-1- -4 

17.33 g. 39.18 mmol), N.O-^yf-^t b*a*i/)lTi (4.23 g. 43.4 

mmol) ac^h 'Jxf;i>7 » > (6.0 ml. 43 mmol)£J)nx., £ST3 V$JBltiLWLtz 0 
SC&^lw h 'Jx^/UT i y (2.1ml. 15 mmol) £ fa*., 25#&, SfcKMJxf- 
JlTi> (1.0 ml. 7.2 mmol) £lJD;U 10#RIHf#Lfco ELfcfoZ'J i? o o y * 
> (1000 ml)T**?U 3N£ffiL l&fllKfi*^ h 'J ^ A tefn:&£7.|c 

*m7i,?D7hr77-f- (1:1 tfefi&xf-;!/-^-*:/) 
S1fBlxf-^-^^-9->7!>>f > ||^e B BL/xN 0 '-tert-7 r h + t >*;U^x;i,-DL-7ix;i, 
77->-N- > h*->-N- K£ftfogaltLT 10.17 g (84^)ff^ 0 
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(3) IS (2) ©BWffc^tt (10.01 g. 32.46 mmoDOx-x^ (325 ml) R 
THF (100 ml) ©»<&»«K % 7jc^fb'Jf-'!7A7;Ui-'!7A (1.54 g. 40.6 m 

moD^tlDx.. E®T40#f8J8£#L/c e 5ESfc£*ftU 'J Afcigjft 

(7.74 g / 160 ml) £flff*.fco ?#£ft^ifl£«o£40#iai£# Ltz'&. JL-y-Jl ( 

400 mi) t*ru tfc. *H£££i:x--r;uTf*tfiu 

rt- y F + i/^^^-^-DL-^x-iUT^-^-^^SlfeHtttUT 7.36 g (9 
IX) 

(4) (4.76 g. 72.8 mmoDRtf THF (15 ■l)©»^ttn % IS (3) 
©i8*Kfc£tt (7.23 g. 29.0 maoDRtf^a* ^ 7 /ItoftSxf^ (9.3 ml. 
73 mmol)© THF (65 nl)£tt€. gf »a/i*^10^lffltttTL/: o »?»n 

gEc;ig£$ J &*#U lNBS6fc7K35# 'J (100 ml) fcftl*., SfcKlNBfc 

B7k%# 'J ^^TfcSift (200 ml) T*«U ^oo^vftlBLfc, 

»J •hfhUv h -< - (65:35 >-KSIxf^) R 

tfi/'J *yA*7i?o7 hr57^ - (2:1 > -ftftxf-^) 

NHtfiU 4(S* )-[(tert- 7 h*->*7l>#-;lO 7; ;]-2.2-^7;ltn-3(r )- 
t Ka*>>-5- 7xx;l,'<>:?>8lxf-;U£fc£.E{*fcLT3.38 g (31%)#fco 

(5) IS (4) ©iWffrfrflJ (2.14 g. 5.74 mmol)© THF (12 mD&flEK* IN 
*&<t+- h W^mfc (5.9 ml) **TLfc. »«=>ttfc»««fiT2.5 B^ffl 
«ff Lfctt, THF *«ETJ-fl*l>^o f#£ttfc7Ki§&£7)< (10 ml)-C?&*RLfc 
ftftftHMIU 4( S* )-[(tert- 7h + 5/**#x*> 75yH.2^7**o 
-3(R* )-bKo*i/-5- 7*-A^>*>»*M*Z.fctt*ftB*fcLT 2.1 
4 g (100X)#fc o 

(6) IS (5) ©BAUfl:-^ (1.62 g. 4.43 mmol). H0BT (1.21 g. 8.97 mmo 
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DRtf7tfS'>'<>yA'XXf-*p-h;Ux>x;U*>tttt (1.51 g> 4.46 mmol) 
CD DMF (20 ml)j$fl£KN-xf-;u*;i,* ij > (0.57 ml. 4.5 mraoD&tf WSCI ©ig 
filg (907 rug. 4.73 mmol)£flnx., ££T'19Bf rHa# Lfc. RlBtt*7kT*«L, 
ft&x^vHi&ajLfco ttffltt*te1ti«ll***HJ*A*#iSL 10% ?x>&7j< 

filt/Co 8ffi£>"J IjfMiv 0-7 h^77-{ - (3:2 > -S^&xf- 

K «fc 0 fi U 2-[4(S* )-[(tert- 7* h + ->*;U^x;b) 7UI-2.2- 

^ftfet'f^tLT 1.51 g C69X) 

(7) Xg ( 6 ) ©gf#fb-£& (1.47 g. 2.99 «nol)© I. 4-2>*- (5 ml) 
8ttClftffc**©1.4-S>**-fr>*tt (5.3 N. 20 ml) £fiD;u MTSO^Wa 

££ft£$GEfi*ftLr;&. H»*x-f fcfeflftU 2-[4(S' )-T 
i y-2.2- ^7;U^-n-3(R* )-t Ko*>-5- 7iiM>^;-f;[,7 ft 
R*>y*ttS*JS**e.IKt:fcLT 1.40 g (96%) f#/c 0 
'H-NMR (300 MHz. DMS0-d,) d 9.44 (brs. 1H). 8.07 (brs. 3H). 7.43-7.23 ( 
m. 11H). 5.16 (s. 2H). 4.00 (brs. 2H). 3.97-3.87 (1H). 3.68 (dd. J = 9.8. 
4.5 Hz. 1H). 3.10 (dd. J = 13.5. 4.7 Hz. 1H). 2.89 (dd. J = 9.8. 4.5 Hz) 
IR (KBr) 3150. 2900. 1745, 1670. 1560 cm"' 

(8) [5- ly*JA,***/1jA,#=.J\,Y 5 7-6- 7-2-Gr- r- 'J 6-S> t 
Ko-l- h* 'J ^ i^;t<] ft® (#^0IJ5 ©SSffc£$. 653 mg. 1.66 mmol), X 
g (7) ©BWft^tt (710 rag. 1.66 mmol)£ffll\ mmi I tMmizLTT i 

mp 128-132'C 

1 H-NMR (500 MHz. DMS0-d«) 6 9.41 (t. J = 5. 6 Hz. 1H). 8.93 (d. J = 7. 1 
Hz. 1H). 7.31 (s. 1H). 7.28-7.05 On. 9H). 5.13 (brs. 2H). 4.93 (m. 1H). 
4.41 (d. J = 16.5 Hz. 1H). 4.35 (d. J = 16.6 Hz. 1H). 3.81 (d. J = 5.7 H 



1 3 5 



WO 96/33974 



PCT/JP96/01171 



z. 2H). 3.17 (dd. J ■ 14.2. 3.8 Hz. 1H). 2.71 (dd. J = 14.3. 9.8 Hz. 1H). 
2.29 (s. 3H) 

IR (KBr) 3250. 3000. 2900. 1645. 1600. 1520 cm"' 

MS (SIMS, positive) m/z 560 (7jcfllf*. MH* ). 542 (MH* ) 

2- [5- 7:7-6- 7 -2- (in- h 'J flO-1. 6-i> t Kn-1- f'J ; i>-iH-N-[l- 
^ > i> ;U-3. 3- 5*7^*0 -2- **7-3-[N- (*^t'*'>if ^) * ;W<* -f ;U] 

>os;jux^x;up- h;ux>3ui*>»tt*RH**c, imffil83©xg (6) fc 

PUtoSfcKJ:^ 3-14CS' MCtert- 7 h *5/*7 ;U*x;i,) T* ;]-2.2-S>7 
;U*o-3(R* )-t Kn*->-5- ^i-MV^'f A7; ;] :7*o h 4 * vBt'O 

tot LT 871 mg (78K) 

(2) SISMWBSOie (7>-4:K»OSlEC=«kl3, Xg ( 1 ) ©BWYk^ttfr^ 

3- [4(S* )-7;7-2.2- i?7./t/3i-o-3(R* )-fcKo*5/-5- 7 a.xJU'O * y -f 
;l7 :y] y a b**>K^>^l'EB*££&1lfeIlf*fc 740 mg (100*)'#/c o 

'H-NMR (300 MHz. DMSO-d.) 6 9.07 (t. J = 5.3 Hz. 1H). 8.10 (brs. 3H). 
7.44-7.24 (m. 10H). 7.18 (brs. 1H). 5.09 (s. 2H). 3.93 (t. J - 12.9 Hz. 
1H). 3.61 (dd. J = 9.7. 4.5 Hz. 1H). 3.39 (m. 2H). 3.10 (dd. J = 13.5. 
4.6 Hz. 1H). 2.88 (dd. J • 13.4. 10.3 Hz. 1H). 2.59 (t. J = 7.0 Hz. 2H) 
IR (KBr) 3400. 3150. 3000. 2900. 1715. 1680. 1540 cnf 1 

(3) [5- ^>j;*t^»AW;;-«- **y-2-(m-h 0 *)-l. 6-2> k 
Ko-1- £'J i S>-;U] WtWt (#^0H5 O&Mit&ti). 629 mg. 1.60 mmol), X 
m (2) ®Bto<t&® (705 mg. 1.59 mmol)£HH\ ^ififfl 1 t^Clt7; 

mp> 152'C (#P) 
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'H-NMR (500 MHz. DMSO-d.) 6 9.18 (brs. 1H). 8.81 (d. J = 7.3 Hz. 1H). 

7.36-7.03 (m. 9H). 5.13 (brs. 2H). 4.94 (m. 1H). 4.41. 4.36 (ABq. J = 

16.5 Hz. 2H). 3.33 (m. 2H). 3.15 (dd. J = 14.3. 3.8 Hz. 1H). 2.71 (dd. J 

= 14.2. 9.5 Hz. 1H). 2.33 (t. J = 7.3 Hz. 2H). 2.29 (s. 3H) 

IR (KBr) 3275. 3050. 2900. 1645. 1600. 1530 cm' 1 

MS (SIMS, positive) m/z 574 OJcftH*. MH* ). 556 (MH* ) 

^&#J85~93 

nfo&mRUM t I^^O^ICT. 16-71^$ tlMt£®£&j£ ltz 0 

2-[5- O^At+i/*;^-^;;^- ^ + V-2-(m- h «J ;U)-1.6-^t Kn 
-1- f'J i -^-;l/]-N-[l(S)-^>^^-3.3- iS7Jl*v-2- **7-3-(x h*i/ 

(1) 4(S)- 7i;-2.2- i?7^to-3(R)-kKD + i/-5- 7x-;K>^fi 

x^;ui£K^©^fi£«nsaswcDxg (7) tmmnjj&T'ft^t-o bp*.. 4(s) 

-Ktert-y )Vtf=~)l) 7; y ]-2,2-i?7;Pto-3(R)-t Ko*>5- 7 

xx;i^>* >gfxf-;U (#^0J6 O^lfflf*^^. 908 mg. 2.43 mmol)££fb 
7K^031.4-^^+1t->SjB[ (4N. 6 ml) TffilU B fa M&Mfc t LX 
750 mg (100*) f#fc 0 

(2) [5- KyiJJl**i/1i)ltf-)l,T I y-6- **7-2-(m-h «J;U)-1.6-^k 
Ko-1- t'J; S>— ;H BTftl (##ffl5 ©&g{fc£&u 950 mg. 2.41 mraol), I 
g ( 1) ©Bfi<rtb£& (748 mg. 2.41 mmoDRtf H0BT 0-7jcft& (651 mg. 4. 
82 mmol)© DMF (10 mDJgjftd h iJx*-;UT- > (0.40 ml. 2.9 mmoORtfWSCl 
©t£8t£ (508 mg. 2.65 mmol)£tJDX., g£T'178*ffflif#L*:o ££Etf££0. 5N£ 
Sfe (60 ml)K&^ &f&x^UT?ftfflU/co h 'J 

;u) K^a-JlttitlgU 2-[5- ^^^i/t+i'i^.t:-^?;;^- **y-2-( 
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b-M A>-1.6-i>t Ko-l- £'J > ^-;U]-N-[l(S)-^>^^-3.3- 
LT 1.77 g (96%) &t-a 

(3) *JHM53fcffi»©#8u BR*u Ii (2) <DSmtG® (1.70 g. 2.21 ■ 
■oDty^oDjf^V (20 ml)£tt4u Dess-Martin ' < - >f * ^ > (1.49 g. 
3.51 nmol)i:*l3U *Ilfk£tt**Efe«fi LT 1.30 g (91%) »fc 0 
mp 138- 140*0 

> H-NMR (500 MHz. DMSO-d.) 6 8.95 (d. J = 6. 8 Hz. 1H). 8.88 (s. 1H). 8.4 
2 (s. 1H). 7.44 (d. J = 7.1 Hz. 2H). 7.39 (t. J = 7. 1 Hz. 2H). 7.36-7.17 
(m. 10H). 5.19 (s. 2H). 4.86 (m. 1H). 4.48 (d. J = 16. 6 Hz. 1H). 4.41 (d. 
J = 16.6 Hz. 1H). 4.25 (q. J = 7. 1 Hz. 2H). 3.09 (dd. J = 14.2. 5.0 Hz. 
1H). 2.79 (dd. J = 14.2. 9.0 Hz. 1H). 2.32 (s. 3H). 1.16 (t. J = 7. 1 Hz. 
3H) 

IR (KBr) 3290. 3020. 2920. 1775. 1725. 1655. 1595. 1515 cm -1 

MS (SIMS, positive) m/z 647 (MH * ) 

HS&0J95 

2-[5- ^>i*;l/ ^7 i ttV-Hrh'JAHe-^tKo 
-1- tf'J i v'-;H-N-[l(S)- / <>^^-3.3- iS7)i*a-2- **7-3- * 
tf;H T-b* i K©£fi£ 

*ttW60fc|s!*©#ircfT->fc. BP*., Sllfi«94©*BflS^« (200 mg. 0.30 
9 mmol) «■ THF (4 ml) 0. lNrtSfcfk:*- b 'J*i**8« (4 ml) 

it, SHfk£tt£*fe*S*fcL*C 171 mg (89%) 
mp 109-1 13'C 

i H-NMR (500 MHz. DMS0-d«) 5 8.88 (s. 1H). 8.84 (d. J = 7.3 Hz. 1H). 8.4 
2 (s. 1H). 7.44 (d. J - 7.1 Hz. 2H). 7.39 (t. J = 7. 1 Hz. 2H). 7.36-7.17 
(m. 10H). 5.18 (s. 2H). 4.94 On. 1H). 4.43 (m. 2H). 3.13 (dd. J = 14.3. 
4.1 Hz. 1H). 2.75 (dd. J = 14.3. 9.4 Hz. 1H). 2.31 (s. 3H) 
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IR (KBr) 3350. 3020. 1720. 1655. 1505 cm"' 
MS (SIMS, positive) m/z 619 (MH * ) 

2-[5- T^y-6- ^^7-2-(m-h>j;U)-1.6-^hKD-i- f u ; ^^]- N - [KS ) 
ftttM2 tH«©artt-Cff^fc. BPS. *««94©»Hffr£«K930 ig. 1.44 

nol) (10 il)*ft*. 10S ><5 (306 rag) ©#£T, 

**M*TTfil£S*, »ft«tilft»AaT 682 mg ( fl2 |) fcfc. ' 
mp 146-147"C 

' H-NMR (500 MHz. DNSO-d.) 6 8.89 (d. J = 6.8 Hz. 1H). 7.31-7.09 (m. 10H). 
5.12 (s. 2H). 4.85 On, 1H). 4.44 (d. J = 16. 5 Hz. 1H). 4.36 (d. J = 16.5 
Hz. 1H). 4.25 (q. j - 7.1 Hz. 2H). 3.09 (dd; J = 14.1. 5.0 Hz. 1H). 2.81 
Cdd. J ■ 14.1. 9.0 Hz. 1H). 2.30 (s. 3H). 1.18 (t. J = 7. 1 Hz. 3H) 
IR (KBr) 3400. 3310. 3020. 1750. 1640. 1605. 1520 cm" 1 
MS (SIMS, positive) m/z 513 (MH + ) 

2-[5- 7;;-6- **V-2-(n-M;U)-l.6-S>fc Kn-i- £ ') i i>-;U]-N-[KS)- 
^>^^-3.3- it7Jl*u-2- **7-3- *A#+^d^] T-tr^ K©£ 

*»«eotH»©wcff-,fc. bps, niiMseosafb-M (90.2 mg. 0.1 

76 mmol)£ THF (2.5 ml) 0. lNzkBHfc-T M (2.5 B l) fcfi 

^Sffc£&£&fe*s,S£LT 71 mg mxy&tco 

mp 118-121'C 

'H-NMR (500 MHz. DMSO-d.) 6 8.79 (d. J = 7. 3 Hz. 1H). 7.31-7.10 (m. 10H). 
4.94 On. 1H). 4.42 (d. J » 16.5 Hz. 1H). 4.37 (d. J = 16.5 Hz. 1H). 3.13 
(dd. J = 14.2. 4.1 Hz. 1H). 2.75 (dd. J = 14.2. 9.3 Hz. 1H). 2.30 (s. 3H) 
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[R (KBr) 3400. 3300. 3050. 1690. 1655. 1605. 1555 cm" 1 
MS (SIMS, negative) m/z 483 [(M-H)* ] 

2 -[5- / i/—toT i y-6- 7-2-(m- h 'J AO-1. 6-2? t Ko -1- f 

ij ? •>—;l/]-N-ll(S)-^>> ? ^-3.3- y7Ato-2- 
- 7n\2i\,) T-t^i K©£l£ 

lt*ffil55trai»0*fe"C^lSLfc. BP^> *ttfl!l96©3EH<fr&-tt (470 ng. 0. 
917 nunol) £ THF (10 ml)**^ M (272 mg. 2.57 mmol)&tf£ 

ffcy =f-b7*9 ;U (0. 14 ml. 1.1 mmol) £fxl££ii\ ^Sfb-i-^J^fefecOT^ 
;i/7r^t LT 548 mg (9535) t#/c 0 

1 H-NMR (500 MHz. DMS0-d,) 5 9.56 (s. 1H). 8.97 (d. J = 6.8 Hz, 1H). 8.7 
8 (s. 1H). 7.36-7.10 (m. 9H). 4.87 (m. IH). 4.49 (d. J - 16.8 Hz. 1H). 
4.43 (d. J = 16.8 Hz. 1H). 4.26 (q. J * 7. 1 Hz. 2H). 3.59 (s. 3H). 3.10 
(dd. J » 14.1. 5.0 Hz. 1H). 2.80 (dd. J • 14.1. 9.0 Hz. 1H). 2.76 (t. J 
= 7.0 Hz. 2H). 2.58 (t. J « 7.0 Hz. 2H). 2.32 (s. 3H). 1.17 (t. J s 7. 1 
Hz. 3H) 

IR (KBr) 3330. 1775. 1735. 1690. 1645. 1595. 1515 cm" 

MS (SIMS, positive) m/z 627 (MH * ) 

H%$J99 

2-[5- t Ka*->*? )IT I y-6- t*V-2-(i-h 'J^-l.e-^h Kn-l- 
f'J « •;-;U]-N-(l(S)-'<>f ^3.3- V7fr*a-2- **7-3- trJl#*i/7 

mmmwtmmv-xfc-cft^t-o bp*.* mMm^<o%mt^m (265 mg. 0.42 

3 mmol) £ THF (10 mDiStt'K 0. lNTKttfb*- h 'J t> (10 mDfcfifc* 

■fc, SSft^«[I^Ji€.^B B BtUT 208 mg (84*) 
mp 134-136'C 

1 H-NMR (500 MHz. DMS0-d,) 6 12.0 (brs. 1H). 9.54 (s. 1H). 8.90 (d. J = 
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7.2 Hz. IH). 8.79 (s. 1H). 7.35-7.15 (m. 9H). 4.96 (m. 1H). 4.44 ( s . 2H). 

3.14 (dd. J = 14.2. 3.9 Hz. 1H). 2.75 (dd. J = 14.2. 9.5 Hz. IH). 2.70 ( 

t. J = 6.9 Hz. 2H). 2.50 (m. 2H). 2.31 (s. 3H) 

IR (KBr) 3700-2300. 1755. 1720. 1700. 1680. 1655. 1605. 1510 cm "« 

MS (SIMS, positive) m/z 585 (MH * ) 
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&»K2. 5 mM© T?r.;l,- T^-^U- ^mjv 7 x ^ 

£1] (<x K <X10, <X100 fSag) O^JSB^ffc^ttj-ji^gttaiff^Og 

tz Easson-Stedman 'T'n^ h CProc. Roy. Soc. B. 1936. I2l. pl4l) (Dfk'hZ. 
mmmizj:^rf^tz 0 £ftfc£»tt©lfi#£tt (Kiapp),!:. ElStt 

S®^gSfc«l:ra^46/cKm ttfr«s»Wai£ft*lfig£ft (Ki) diOfflSg 

££S*£MJ£I2. 0. 1% Triton-X100££t\ WNa! B« 0 7 (100 mM)-K 
Hi PO* (50 mM) TfcS«««(pH 9.0) 120 u 1 (120^1 © WJttilxb 
K(DMSO)tw*»t/c*a«Wft-&tt, 20^1 ©ffittVr&fZlOX jg|?U^ 
JW7^7*S 20tfl ©DMSOIlSHLfcSIf, fc<fctf20/zl ©*v--tr£ 
flUiU 200 /zl t Lfco 
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ttz^ t heifii^x7x^--tf(:*t-rsii^?tti©»ij^»i, setuxN-y h 

-7=j=-)\>- Tv—j\,- zfv 'J ;u- '<»J >-p- — ha7-'J K£ 
Sfj^ttt, 20 mM CaCh *> «fc C/0. IX Tween 80 &$V0. 1 M Tris&& 
(pH 8.0) £<£B3U ^©{l&liiEtl^OfflJfcfc^tf^&TfT^/co 



£^ 8 C/pf . 



£8 



Steffi 



2 
3 
4 



fSJfefll5 

Steffi 

«SffiJ7 
&ffiJ8 

J«&ffiJ29 

JteffiJ32 
MJ33 
lffiffi]45 
M46 



Ki iuW 



7. 

4 . 
8 . 
7. 
4. 
5. 
7. 
3. 
1 0. 
8. 
3. 
4 . 
1 . 



2 

6 

1 

7 

0 

8 

9 

2 

9 

0 

4 

0 

7 

9 



mow 
mmsz 

Ji£ffl53 
$£0162 

mmzi 



Ki (tfM) 



1 3. 

7. 

8. 

7. 

9. 

3. 

2. 

2. 

1 . 
1 0. 

4 . 

2. 

2. 
1 0. 



0 
7 
3 
4 
3 
3 
5 
3 
8 
0 
8 
9 
9 
0 



( 1 ) *36Hflfb'&tt ( I ) 

(2) ErrmatfcNo. 209 (ff±ft*tt«) 

fltt 



1 0 m g 
4 6. 6 m g 

2 0 96 

3 0 % 
5 0 9* 
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(3) &BB-t:;Uo-.x 2 4. Omg 

( 4 ) ft * i/ Jl, J ? ;t/-b;l/D-^ • tuli/^l. 4. omg 

( 5) 7f7 'J 0. 4mg 

( 1) , (3) tsxu (4) li^rnfe^ii) 1 0 0 * y y*.(DBizm? 0 c© 

(1) . (3). (4) t (2) £*n* - tt&«LT-£^*^K£TTtf*© 

*>* ±l£©£i:SiJ^-C^«fc^ffl^T}g^L/Co ^S^Hc: Lyi^^i" (5) 

**ftlLTS^IH (3 0.») fi^U fi^**fTtt m r 6. 3mm^ 6. 0 
mmR) UT, 1 fic 8 5 m g t Lfc 0 

cco^jii, ^ccSbrii^ffl^'in^f fete? a )iL?-7-<< >r3W (#J 

( 1 ) M9!{b£tt ( I ) 5 0 g 

( 2 ) ?L*£ 9 3 5 g 

(3) 7f7'J>S7ni"5A I5g 

( 1 ) *JS9lfl:£tt ( I ) 5m g 

(2) i/.sH lOOmg 
( 3 ) iSfctt* 10ml 
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1 . 5t ( I ) 



IS ^ CD IS IS 




(I) 



CiC*. R(i?K^ -CHO, -CONH 2 x -COR' , -COOR 1 „ -C 



ONHOR' , -CONHR 



i _ 



CONR 1 R'\ -CONHSO2 R' . - 



COSR 1 > -COCOR 2 , -COCOOR' . -CONHCOOR* , -C 
OCONR' R * , -CSXR 1 , -S0 2 WR' . -S0 2 NR 1 R 1 ' ttzte 
-SO, E (±12^*. R 1 , R r lilsj-SfcliH/ioT^Tt «fc < 



R ' R 4 (i-^l-^o 



a. _ 



NH-. 



-0-*fctt-S-£;j?U WiiE8M££, -NH-, -NHCO-, -NHC 
OO-i/cli-NHCONH-^U E li7k&££/c{*T * y £jj;U 
R s x R 6 x R 7 lil^-^ Ailing ^Tl^Tfc J: < ZtlZ'ftVkiLLTTkmz ft it 

TJ\,*Jl£7f,t1)\ ttzltR* , R" . R 7 5)^lOli7'J-;k T'J-/I,T 



Zli-CF 2 R g . -CFz CONR 4 R'\ -CF 2 COOR 9 , -COOR 9 
i/cli-CONR 9 R'° (R* <i?K^> "oyy, 7A*;i, /<-7;bto7A 
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t;Ud + >t;U+;I/ % tFn + i/7AH, yj-;k y M -;uy ;u^;u, y 'J 

— ;UT/Hr— ;k 'N-royij-n^ 's-roy 'j - ;l/ y ;l< + £ tc\t y \'ru y ij - 

y;u*;k y;uy.=.;k ^?o7W> i/?o7;^;i,7A+;k 
a^-f7;i7/^;k y»J-;k T 'J -;ut;H=-;k t -;i/T;U^— ;k 'st 

>j-^, T 'J -;uy;i/^;k y y -;uy ^a7"j-^ 's.-faTy 

— ^y;Hf;k ^xoy 'J - )1>t jVt—ji^ <Nxn-y->r '\-roiJ--f ? ;ut 

2. 5t (I) (Cfc^TY/)-<SftS^-itLT^Tfc«J:t-y 'J -;i/T£>-5§#*©iBIS 

3. St ( I) C^TZJl<-CFi R* ^fcli-CF s CONR' R ,0 T&5If 

4. St ( 1 ) Cfc^TR' . R* , R 7 ©T*» 1 otfg&Ufc^t.T^Tk.^ 

*m*©i5B 1 -3©t^-rn^(-i£4s©ig^ia^T = K{fc£«D£/.:ii*-©am^ 

5. sC (ID 
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(10 



Rli7jc^, -CH0, -CONH, , -COR 1 , -COOR 1 , -C 
ONHOR' , - C ONHR 1 , -CONR' R'\ -CONHSO, R 1 , - 
COSR 1 . -COCOR 2 , -COCOOR 2 , -CONH COOR 2 , -C 
OCONR 3 R< . -CSXR 1 . -SO, WR 1 . -SO, NR' R'' 
- S 0 2 E (ilfiit'K R 1 . R 1 ' ttR— *fcli*'ioTl^Tfe «k < * ft -eft Hi 
3£LT7;u*;k ->?o7;^A, □ 7 ;u4-;l7;l+7k 7M-/k 7 'J - 

. ^T-uVJ 9 JlT)\,*Ar&7FL. R* , R 1 , R * lip]— *fcli*ttoT^T t> 
«fc < *ft* f ftJ4£L"O.M^ 7;U*;L-*fc(i7'J-;l/7;l4 i A,£^U £/c-N 
R 3 R« li-glifcoT^xa-tM ?;U£^UTfcJ: < . XliE!£JI&£. -NH-, 
-0-*fcli-S-**U Wlifi«fe£, -NH-, -NHCO-, -NHC 
00-*rcli-NHCONH-*?i*U E (i7KStS* /;{iT « J tift) £tfU 
R 5 , R s , R 7 1413— *^H*tt-9T^T *>J: < -fcft-en&jl LT7k^£ 
7^*;U£^-f ;K ZtzteR 5 . R s . R 7 0^nii7'J-;K 7U-/U7 
7 V -;U7;u^— vk ^o?'J-;k ^fn7 ij -;U7;u*;U£fc{i 
<\-td7 'J -;i7;l>y— ^Oli^K^^^L. 

Zli-CF. R' . -CF, CONR' R'\ -CF, COOR\ - COOR' 
ifcli-CONR 9 R ,e (R 8 Ii7jc^> '*a¥>* 7;l/+/i/, /<-7Ato7A 

7 ;i3*^7 k Ko*J/7;^^ 7»J-'k 7'J-m^, 7 »; 
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;UT;Hr-;u*, R* , R 10 lil^-S/i{tll^-5T^Tfc<J: < -eft-e'n&jil/T 

7jc^, TA^k 7JHr— ^^o7;b*;k i/^nyyu+il/TJUF^k 'v-r 

9 AT JlslrJl, 7'J-;l, T 'J — Jl> T *r )l ^ T *) - AT JVr—Jl, "\f 
D7 "J -;k ^o7 'J -JlT )1>*J\,£ /ili^f-DT >J - ;l/T — ;1£tf U 
i/;-NR' R ,0 (2-i£{I^T^f-a^?;U£^LT&.J:lO *^L, 
n«* 0 ttzlt 1 ^^-To 

■J — ;k t ') —jit Jl*Ji. 7 U -;U7;uy.=.;k a»xot 'J - ;k ^07 u 

-;UT;U*^, <N-fn7 'J -yUT/l^ — ;k ^f-a-fr-f ? vk 'N -f a -fr •< ? ;U 7 

7. +^--tfffl^jT*-5m^©«iia6ieeoEmia^o 
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